— —_— T7, Coy” nn. _————_—_ hs I aa 


nn cl... Aa 


NorwooD's Epitome + 
BEING THE 


APPLICA TION 


1} 


eo trance of s i RIA NGLE S, 


In certain Problems, concerning the uſe of 
the Plain Sea-Chart, and Alercator's Chart. 


Being the two moſt ulual kinds of Sazlizg. 


With a Table of Artificial Szzmes, Tangents, 


and the Complements Arithmerical of Sines 
ſupplying the ule of Secants. 


10 Radius 10,00000, and to every Degree 
and Minute of the Quadrant. 


ALSO, 
The Reperioies of abſolute Numbers, from One 


io LOCO, with a Table of th: Right-AſcenGon 
and Declination of the Sun: and certain 
Principlal Fixed Stars. 


Whereunto is added the fartherUſe of the forenamed 


Tables in Queſtions of Navigation, iſtrexomy, ard 
Geography; As aiſo an untyerlal Almanack. 


——. 


By Richard Norwood, Reader of the 
(AST HEEAMATICEEDTY 


LONDON, 


Pinted for W:5am Fiſher, Bookſeller, at the Poſtern- 
Gate near Tocver- Hill 3 and Eliza, Biel at the 
R-{e, 4t th2 Veſt end of St, Pauls, 1675. 
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NORWOOD'S Epitome. 


. Fing the Application of the Dottrine of T7t- 
anoles in the two principal kinds of Sailing. 


vigation, and eſpecially of ſuch Points taereio , as 
have referenc2 to the whole Deftrine of plain aud 
Spherical Triangles ; But I bave here ſhewed the reſoJution of 
all uſefu Problems touching the two principal kinds ct Sailing 
by right-lined Triangles. 
bs Qudions of Sailing by the plain or ordinary SezeCharr. 
Aithoagh the ground of the ProjeQtton of the ordinary 
Sea-Chan being faiſe ( as ſuppoſing the Earth and Sea to be a 
plain Superficies ) *and fo the concluſions thence derived muſ 
alſo for t1e moſt part be erroneous ; yet becauſe it 15 moſt eafie, 
and much uſed, and the crrours in ſmall diſtances not fo evident, 
| we will n« wholly negle& it, 
' Queſt. rt. Sailing 106 Leagnes wpori the fixth Rumb , how 
much ſhabt I alter mv Pargllel or Latitude * 
Note, The Angle that any Point of rhe Compaſs makes with 
the Meridian, we call the Rumb ; but the Angle that it makes 
; with any Parallel, we call the complement of the Rumb, 
| And foraſmuch as to eyery Point of the Compaſs there 
Trap 11 degr, 15 min. therefore the ſixth Rumb from the 
Meridian ( namely, EME, ESE, W SW, or WNT) makes 
an Angle therewith of 67 degr. 36 min. whole complement 
22 degr. 30 min. 15 the Angie of the ſame Rumb with every 
Parallel. C | 
Now admit I ſail from C to 
A Eaſt North Eaſt roo Leagues ; | 
I demand the Gifierence of La- 


tnude BC, | A 


Az 


M: intent was here to have annexed a Treatiſe of Na- 
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Problems of S ailing | | 
By the third Caſe of plain Triangles, þ 
As Radius | 
To the diſtance run , A C 100 Leagues, L coo | 
So fine complem.the Rumb, s A 22 deg.zo0 miv. 9.582% 


To the difference of Latitude C B 38 —2 Leagues, 1,582'4 


In like manner you may find the difference of Latitude.or | 
any diſtance run upon any other Point of the Compaſs, 


| 


2, Sailing 160 Leagues uton the ſixth Rumb . How far wml 
departed from the Meridian of the place from which I came > 


That is, by the {ame things giyen as before I demand AB, 


By the third Caſe of plain Trrangles. 


As Radius 
To the diſtance run , AC 1co Leagues, 2,0000 
So is the fine of the Ramb. s C 6 7 deg. 30 min. 9.96563 


To the departure from the Mer. AB 92 - Leagues, 1,96562 


3. Sailing upon the fixth Rumb , till 1 alter my Latitude one 
degree , Idemand bow far | have ſailed > | 


. Asſailing from C to A, Eaſt Northeaſt, till the Siren 
Latitude C B be 20 Leagues, I demand the diſtance run A C. 


Say by the ſecond Caſe of plain Triane1:s, 


As fine eomplem. the Rumb, s A 22d 30m.co. ar, 0441716 
To the difference of Latitude C B 20 Leagues , 1,2010} 
So is Radius TY 
To the diſtance run A C 52 -* Leagues , 1,71819 
The like queſtion might be moved by the departure fromth 
Meridian given. | 

ude 


4+ Sailing upon the exth Ramb, 118 I have altered my Latit 
one degree : hw 1nnch am I departed from my fir ſ# Meridian? + 


As failivg fromCto A, Eaſt Northeaſt , rill the differen 
of Latitnde C B be 20 Leagues, Idemand AB, my depart 


u 
ſrem the Meridian, (as for Example inthe former type.) - p 
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' To the diference of Latitude, C B 26 Leagnes , 


With: - a ge cs 
by the Plain Sex-Chart: 
By the Firft Caſe of Plain-Triangles. 
As Rtius 


I,30103 
© is the Tangent of the Rumb, : C 67 deg. 30 mnn. 10.3827v$ 
<0 the departure from the Mer, A B 48 -& Leagues, 1,638 

In like manner by the departure from the Meridian given , 
Fu inight find the difference of Lariude. 


. Sailing npou ſome Rumb between the North and Eaff <1. —L 
Leaues , and finding that T have altered my Latitude oxe degrees 
I denaud upon what Point I have ſailed ? 

A if I fail from Cto A, ( being ſome Romb between the 
Eaſt ind North ) 52 +4 Leagues ; and then find the difference 


of Laiude C B to be 20 Leavues z I demand the Angle ACB. 


Say by the fexth Caſe. 
As the ſtance run, C A 52 ++ Leagues, co. ar, 8.28191 
Is to Ras: | 
So 1s thedifference of Latitude CB 2o Leagues, 1,30103 
To fine compl. the Rumb, s A 22 deg. 30 min, 9,58294 


Whoſe complement C, 67 degr. 3o mis. is the fixth Point 
from the Meridian, namely, Eaſt Nertheaſt. Here we negle& 
ſome part of a minute ( as in theſe things not to be regarded ) 
and fo in other places. 


6. Sailmg «pon ſome Rumb between the North aud the Eaf , 
2 —z Leagues , and fending that I have altered my Latitrde our 


degree : 1 would know my detarture from my firft Meridian. 


By the ſeventh Caſe. 


To the diftance run , add the differences of Latitude, anc 
alſo ſubſtra&t it from the' ſaid diſtance, noting the Summ and 
Remainder. Then add together the Logarithms of this Summ 
and Remainder, and half that total is the Logarithm of the 
diance from the firſt Meridian. 

A 3 Diſtance 
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Problemsjof Sailing 
Ditanterun C A, 53 34 leap Sum 73 721eag. 165204 
Diff. of Lat. CB, 20 leag. Remain 32 >#leay x. ,8 52 

: TY : 3436737 
Deperture from the Meridian AB, 48 7, leagues. 168 z8: 
The {ame my be otherwiſe found by the ſame caſe. 


And in hke ſort might the difference of Latitude be foun,, 
the departure from the Meridian being known, by 


7. The diftance of the Meridians of 100 places, and the dif , 
yence of the Laticudes of the ſame places being given, 10 fimth 
Rumb and ditance, 


As let A repreſent the Lizard in the Weſt part of Exglnd, 
and A B the Parallel thereof, and let C repreſent St, Afaries 
Iſland being one of the Azores, CB the Meridian theeof, 

Then 1s AB the diſtance of the Lizard from the Heridian 
of St. Maries , which let be 222 Leagues; and At the di- 
ſtance of their Parallels, or difference of their Latitides 256 | 
Jeagues 3 I demand the Rumb, namely , the Angle atC, and 
the diſtance in the Rumb AC. 


| 


A = B 


Firſt, for the Ramb, ſay by the fourth Caſe. | 


As the difference of Latit, CB 256 leagues, co. ar. 7.59176 | 
Is tn proportion to Radius ; 4 
So 1s the diRance of the Meridian A B 252 leagues, 2,4 3457 
'To the ongent of the Rumb :C, 46 deg. 44 miv. 10,02633 
which is the fourth Rnmb frem the Meridian, and 1 degr. 44 
22. more ; which ſhews the Courſe from St. Maries to the Lizar8 | 
to be Northeaſt, 1 degr. 44 min. Eaſterly : or from the Lizars 
to St, Maries Southwelt , 1 degr, 44 min, Weſterly, And thus 

3t ſhould be by the plain Chorz, Secondly, 


20 by the Plain Sea-Chart. y 
% Secondly, for the diſtance A C, ſay by the ſecond Cafe. 

,,; As the fine of the Rumb s C 46. degr. 44 mm, co. ar, 0,13776 
737! To the diſtance of the Meridians A B, 272 leag. 2,43457 
36 Sojs the Radius ; 

To thc diſtance of the placzs AC, 373 x leagues, 2,57233 
In 


ur 
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And ſuch ſhould be the diſtance by the flain-Charr. 


3. Sailing away WS W, I ſee a Pojnt of Land, which I ſet, 
and find to bear from me Welt by North , and having failed 6 
Leagues further , I find it bears from me Northweſt by Weſt: I 
would know how far it ts diffant > 

As lct E be a Point of Land , which when the Ship is at A, 
I ſet, and find to bear from Weft by North ; but I hold on my 
ccurſe from AoD, 

Weſt Southweſt 18 D 
miles, and at D I | 

ſet the ſame Point of 

Land again, and find 

it ro bear from me 

Northweſt by Welt : © — > 
F demand Ns di- Fo E 
ſtance thereof DE, that is, how far it was from me in my Jaſt 
obſervation ? 

Firſt I conſider between AE, the Weſt by Xorth, and AD 
the Weſt Southweſt, is three Points of the Compaſs, that 1s, 
33 deg. 45 min, which is the Angle at A: alſo between EA, 
the Eaſt by South, and E D the Soxtbeaft by E, are two Pomnts, 
that is 22 deg. 30 mins. 


Therefore Ly the $ Caſe of plain Triangles, 

As fine the An.arthe point ſeen,s E 22 d. 30 m.co. ar, 0,41716 
Is to the diſtance run, AD 18 miles, 1,25527 
So fine tke angle at the firſt ; . | 

place of oblervation . 8 A 33 gr: $1.99, 9,74474% 
To the diſtance of the point ſeen, ED 26 T5 miles, 1,41717 

Whereby it appears thar the diſtance of the Point ſeen from 
the place of your Jaſt obſervation is 26 miles, and a furlong. 
In Ike manner you may find the diſtance thereof from the place 
of your [:r{t oblerration A,  & Ss Ani 
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p33 p- Problems of Sailing 
S!'Y 9, Admit the Courſe from the Lizard 20 $, Maries beS \y 4j, 
+-- diffance 372 7; leagues. | 


i 4 way S$W, and afterwards W by S, and ſo ſometimes upon one 


upon one of theſe Points, and how many upon the other ? 
Ler A be the Lizard, ESt. Maries, and ſeeing S > W, being 
from Southweſt two Points, makes an Angle therewith of 22 


SW, makes with We.. by South an Angle of 56 deg. 15 mis, 
which Jet be the complement of D to 180 degrees, 


Therefore by the $th Caſe. 


To the diſtance given A E, 372 5 Leagues , 2,57! 13 
SO 1s the five of E, 3 Z deg. 45 mints | 5374474 


To AD, 248 TS Leagues , 2,3960L 
which is the diſtance run upon the Weit by Scuth points. 


Which is the diſtance run upon the Weli by South points. 


10, A Mercham-man , Leing in the Latitudeof 4 degrees, 
falls into the bands of Pirates, who am;ng# other things , take 
away hi Sea-Compals. But when he ts gotten clear, he ſails away 
« drretly as he can,and after two days nets <1th a man of War, 
who alſo had been the day before in the Latitude of 43 dg. aud 
bad ſailed theuce S E by South 37 Leagues. He deſirous to find 
fhoſe Pirates , the Merchant-man tells them he leji thein lying 19 
and fro where they tock him , aud he bad ſatle? fruce at leaſt 64 
Leagues , between the South and Weſt; 7-har C ourſe ſhall the 
Man of War ſhape to find theſe Pirates? , 
vl 


/ 
*w 


# | A certain Ship bound from the Lizard to S. Maries ſteers 1. | 


of thoſe-Poimts , ſometimes upon the other , ti]] he arrives at ' 
Se. Maries; now I demand how wany Leagues ſhe hath flileq | 


deg. 30 min, which ler he A ; allo Weſt by South makes with ' 
S W an Angle of 33 _.. 45 min. which let be E., alſo Scnth | 


As the fine of D, 56 deg. 15 min. co. ar. o,0801F * 


Again \, | 
As the fine of D, 56 deg. 15 n.in. co. ar. 0,08015 ' 
| Totbediſtancegiren AE, 372 Leagues, 2,57113 
So 1s the fine of A, 22 deg. 30 min, e824 ; 
To the way run, E D, 171 52 Tergues , 235412 


COTA 
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by the plain Sea-Chart, 7 

the Toa AE bethe Parallel of 43 degrees, D the place where the 
| Ships meet: then is 

5 J. þ D there 2iven AD 64 
ne Leagues, E D 37 
F # Leagues, and the An- 


led : 


nd ”_— 


cle DE A Fs points 
or 56 deg, 15 min. 


< | Therefore by the 9th Caſe of jlain Triangles, 
th . | 
#, As the diſtance run by n ; 
the Merchant man , A D ,64 Leagues, co,ar. $,19;82 
+ . To fine the Angle given, $ E,56 deg. 15 min. 9.91985 
' So t the diſtance run - 
5 by the Man of wu E D, 37 __ 1,56320 
'3 To fine an ang'e required, s A, 28 deg. 44 mn. gt” 
4 Þ _ That is Welt Southweſt , 6 deg. 14 min. Southerly , and fo 
py hath the Merchant (ſailed ; therefore to return to the ſame 
place , he muſt ſhape his Conric Eaſt Northeaſt 6 deg. 14 min, 
Northerly. 
; R I 1. There are 2 Ports lying NE, and N W, one off anether, a 
, Ship ſails fron: the Weſtermo#t of theſe Ports Eaſt Seutheaſt 47 
- Texgues ; another departing from the Eaftermoft Port ſails 66 
b Leagues _ and then meets with the for mer ; what Cour ſe hath this 


ſecoud Ship kept , ana bow far are theſe Ports aſrender ? 


| Let the Nor: heaſt Port be A, the Scuthealt E, ard the place 
where theſe thips meet at D. And foraſmuch as fromEto A, 
the Courſe 1s Northzalt, and from E to D Eaſt Southeaſt, 
therefore the AnglearE,, is 67 deg. 30 min. and the fide ED, 
* 47 Leagues, and AD 66 Leogu:s. 


| Therefore by the gth Caſe of plain Triangles. 

And ſeeing fromAto FE, th: Courſe 5 Southwellt, and from 
AtoDai deg, 08 1:18. mare Sout fer]; © rhcrcfore the Courte 
fro: A to D, 1s South 3 arg, 52 4:1, Weiteriy, As 


| = = —_—_— 
g Problems of Sailing 


As AD 66 Leap. co ar. $,18046 

To fine E, 67 degr. 30 min, 9,96561 

So E D 47 Leagues. 1,67219 

To fine A. 41 deg. 08 mis. 9,31817 
Secondly for the diſtance of theſe Ports AE, the Anple x 
A, being 41 deg. 08 wa1y. and the Angle at E 67 deg. 20 mig! 
the ſumm of them both is 108 deg. 38 min. which lubſirate(hy 
from 180 degrees, leaves the angle at D, 71 deg. 22 mn. 


Px hd 


c 


Theref ore by the $ Caſe of Plain Triangles. 4 
As ſine E. 67 d. 3om.co, ar. 0,03439 So that the diſtances * 
To AD 66 Leagues 3 1,31954 between the two 
So fine D 71 deg. 22 min. 9,97662 Ports Is 67 -2 


To AE 67 2 Leagues. 1,383055 league*, 

Some may think | requiſite , thar the }:tter part of this 
Problem ſhould haye been a diſtin& Caſe in plain Triangles, 
but becauſe the fame things are here given as in the 9 Caſe, 
and the operation manifeſt by the g and 9, I thought it not ne- Þ 
ceſſary to make another Cale of 1t. 


12: Coaſting along towards the Evening , Thave figbt of a 
Cafe or Head-land , bezond which I deſire to fteer in , the next 
morning it bears from me SSE , and © diftant by eftimation 11 
Leagnes , but I ſteer away South till t2vo of the clock in the mor- 
#ing about 12 Leagues, and then would know bow the Cape bears 
from me, aud how far it 55 off. 


As admit A, I obſerve the Cape D to bear from the South 
Southeaſt 11 Leagues ; but I ſteer away South, to E 12 Leagucs. 
T have then AD 11 Leagues, AE 12 Leagues, the Angle at 
A 22 deg. 3o min. (as for Pxample,) in the foregoing Type. 


Fir#t, then for the Angle at E by the 10 Caſe, | Þ 
As AE-—AD 2; Leagnes , com, ar. 8,63825 
To A E-—A D., or League , 
So £E(ExD)r 78 degrees 45 minntes , 10.7014 
To tang. an AngleF, 12x degrees 20 minutes, 933992 d 
Which ſabfiraed 


there remains $ E 66 deg. 25 min, 


In 


by the plain Sea-Chart. '9 

In working this Example : becauſe the Angle given A, is 
22 degr. 30 min. therefore the other two E and D, are 1 57 deg. 
30 min, ( by the firſt Lemma of the third Chapter of plain 
Triangles) the half whereof 1s 78 degr. 45 win, Whereby we 
find an Angle F, 12 degr. 20 mis, which ſubſtratted from 98 
degr. 45 min. there remains the Angle at E, 66 degy. 25 min. 
Wherefore ſeeing EA is a North-line, ED is almoſt Eaſt North- 
eaſt, namely, Eaſt Northeaſt 1 degree 5 minates Northerly. | 


Secondly, for the diſtance of the Cape E D, by the 8 Caſe. 


As fine the Angle fonnd, #E 669. 25 mm. co. ar, 0,03988 


To the diſtance in the evening, A D 11 Leagues , 1,04139 
So the fine of the angle given, s A 22.4, 30 min. o. 58234 


To the diſtance in the morning, ED4 —& Leagues, 0,662 T5 
Thar is above 4 Leagues and a half diſtant. 


13. Admit T ſail away from a certain Port SS W 5o leagues, 
and thence again W by 5 30 leagues, won what Point bave I made 
my way good, and how far am 1 come from a Port ? 


As admit I fail from A to D South Southweſt 50 Leagnes, 
and from Dto E , Welt by South 3o Leagues , there is requird 
the Courie A,or E, and AE, 

From the South Southweſt to the Weſt by South are 5 points, 
that is 56 degr. 15 min. which js the Complement of the Angle 
at D, to 180 degr. fe that the Angle at Dis 123 degr. 45 main, 
Wherefore here are given the two ſides AD, and ED, and 
their contained Angle at D; therefore 


As ADxED,, 80oTLeagues, c0. ar, $,29691 
To AD—ED 20o Leagues, 1,30103 
Sor E(AXE) t 28 degrees o$ minuntes » 9.72810 
TotF, oy degrees, 37 minutes , 9,1260u4 


Which ſubſtracted 
there remains 
Wherefore ſeeing the Courſe from A D, is South Southweit, 
the Courſe from AtoE, 1s 20 degrees 31 minutes more Weſter - 
I, that is Southweſt, 2 degrees Southeriy ; fo that I have made 

my way good Suuthwelt 2 degrees Souther]y. 


A 20 degrees 31 mingtes. 


Secondly 
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Problems of Sas 


Secondly , for the diflance upon that Point, 


As fine the Angle found, s A 20 deg. 31 min. co. ar, e455 Fe 

To his oppoſite fide given, E D, 3o Leagues, 1,477 I , 

So fine the Angle given, 5 D 56 degrees x5 miuntes, g.gighe' x, 
To his oppoſite fide required, A E, 71 —= Leagues, 1z85231 Sc 
| Which is the diltance from that Port. 


x0 


14. there are 120 Ports 11 one and the ſame Parallel or Lati- | 
zrede, diſtant 64 leagnes,and there 15 a certain Iſland more Souther. \ 
ly, diftant from the Eaftermoſf of theſe Ports 47 leagues,and from 
the Weftermoſ# of them 3 4 leagues : I demand the Conrſe from the } 
Eaftermoſft Port 10 that Iſland * 


Let the Eaſtermoſt Portbe A , the Weſtermoſt E , both in 
one and the ſame parallel 
A E, diſtant 64 Leagues, | 
and [er the Iſland be D , > 
diſtant from A, 45 leag, 
and from E 34 leagues ; 
there 1s required the 
% courſe from A to D, that 
1s, the angle at A, or the - 
complement thereof, 


By the 12 Caſe of plain Triangles, 


As the diſtance of the parts A E, 64 Leagues, co. ar, 8,19382 


- Tothe ſumm of A D, and E D, $1 Leagues, I,y0348 
So is the dift-rence of A D, and E D, 13 Leagues, 1,11394 
To a certain line , A, 16 454 1,21 624 
| "1000 9 
Which added to AE, is 80 454 
] 009 


(The half whereof is AB, 49 227 


I 0GC 


by Mercator's Chart. 'S 4 


Then by the 6 Caſe of plain Triangles, 


As ADa7 Leagues, comfl. Arith, $,32790 
To Racias ; 
So AB, 40 227 1>60452 
1000 
To $c A, $58 degrees 51 minutes. 9.93243 


That is Soutkhwelt and by Weſt, » deg. 36 min, Welterly , 
which is the Courle from the Eaſtermoſt P«rt to the Ifland. 

15. A Ship ſails from one Pert toaſecond SSF. 76 leagnes, 
and from thence 10 a third 5 4 leagnes , and from that third to the 
firt $5 leagnes : Idemand the Courſe from the ſecond Port tothe 
third , and from the third 101he firſt, : 

This and the like are to be wrought as the former , whick 
therefore we leaye to your own practice. 


Of Sailing by Mercator's Chart, 


Nd thus much of the plain Chart , which as it hath this 
4” commodity, that it is moſt eafie 3 ſo it hath ſome diſcem- 
mod!ties into]llerabie. For there be very few places that can 
therein b= exprciſ:d , according to the true fituation and di- 
tance one from anotker , which as it 1s a great 1mpediment 
in the praCtice of Navigation , ſo it hath cauſed mach cone 
fuſion in the Geographical and Hydrographical deſcriptions of 
piaces ; inſomuch as there are ſcarce extant anv Deſcriptions 
of the Worid , or the Parts thereof , that are ncr'peſtered 
with notorious Errours ; the great«c{t part of them hence 
ariſing. It is indeed antient, ard till the Sea-Compaſs was 
known, it was the apteſt Chart thar could be uſed ; becanſe 
tiil then, men were Coaſltzrs, and tor the mcſt part returned 
back the ſame way they went forth; and it may #11] (erys 
without ary great Errour in ſuch places as are rear the Equi- 
noCial; alſo in many other p:aces for faort Voyages, and 
even for long Ve yages,, provided that a man be ſure to re- 
turn the ſame way that ke went, or near the {ame 3; Othcr- 
wie, if h- truſt ro the p'ain Chare , he vill be mot groſly de- 
ceived many tins in bs Cour'e 2 Pot or iwo of iy Com- 
pals, 


_— 
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. 


lth. 26th. 


t2 Problems of Sailing tro 


paſs, and in his diſtance many hundred miles. But in this $eaz Pro 
Chart called Mercator's, all or any parts of the World may be vur 
ſer down , according to their Longitudes, Latitudes, Courſes, a(cr 
and Diſtances, as truly and far more conveniently for the Ma. Wh 
riners uſe, than upon the Globe it ſelf : ſo that it wil] truly WE 
ſhew the direction ard dillance from place 1o place, which yl 
way ſoever a man poes or returns. at 

Some men w1ll jay , that 1n divers reckonings by Mercator's 32: 
Chart, they have found as Jittle certainty, as by the plain Chare, 3? 
which I deny not : bot the reaſon 1s , becauſe there are few or of 
no Charts made directly according to this Projeion, It will be fo! 
aid, Yes, there te mary ; and that a Man may haye of them *” 
whenſoever he will beſpeak them, I grant a man may have ar! 
thoſe which are ſo called ; but that which is ſuch indeed, nuuct F? 


not only baye the Meridians , Parallels , and Rumbs drawn ac- o 
cording tothis ProjeQion ; but the Sea-Coaſts muſt be inſerted , ' 
by the like Art and means as they have formerly been inſerted 1, 
mto the eommon Sea- Chart : otherwiſe , he that ſhall transfer 4 

laces out of the common Sea-Chary into Mercator's , without g 


due knowledge and reſpe& upon what occaſion , or for what 
reaſon they were ſo placed in the common Sea-Chart; he Þ| 
ſhall transfer the Errours of the ore into the other. And that 
ſon:etimes with increaſe ; wherefore it requires more than an ## 
ordinary judgment, to draw a Plot direQly accerding to this 
Prox ton, for any place or places ; and he muſt further knows > + 
or be made acquainted with the reckenings of Mariners fre- 
quenting thoſe places; and that truly whether with allowance 
or without, aud wherher agreeing or diſagreeing with their 
Plots, and ſo comparing one thing with another, and weighing 
all in the ballance of a good judgment, he ſha! be able ro do it. 
The grcund of the Projefion of this kind of Charts was 
Fointed at by Prelomy many hundred years fince ; and accor- 
divg to that greurd, Mercator did of Jate years ſet forth an uni- 
verſal Map of the Worid : whereupon theſe have been called d 
Mercator s Charts. But the way how to deſcribe them was firſt 
raught by that learned Navigator of our times. Mir, Edward 
Wright, in bis Book of the Correflion of Errors in Navigation, 
From 
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by Mercator's Chart, 12 


from whence alſo the grounds and reaſons of theſe enſuin 
+22 Problems are to be taken : and 1f we would be as grateful to 
| be! our own Ccuntrey-men as to ſtrangers, I ſee not but we may 
es, aſcribe as much to him in this,as to ary other man. Now thar 
{3. which ke hath ſhewed to perform by the Chart it ſelf , 
uly we will here ſhew to work by the DoQtine of plain Triangles . 
ich y ling the help of the Table of Logarichm Tangents , beginning 

at 45 d. oo min. and ſo increafing upwards , accounting every 
rs 30m, tobe one d. of the Mer1d. Line, as the Tangent of 45 d. 
19, 3o min.to be one degree of tae Meridian Line , the Tangent 
' of 46 deg. o min. to be 2 deg. o min. of the Merid. Line, and ſo 
be forwards, ſo that eyery min. is two mie. ef the Meridian Line 3 
and although thar theſe be not the ſame Meridional parts thar 
are in the DoQrine of Triangles , yer they proceed in the ſame 
if} Proportion as the Secants added togetker do , and ſhall produce 
the ſame ſolution to every Prcblem of ſailing by Mercator's 
4 , Chart, as the other Tables do z bur becauſe in this ſmall vo- 
4 } Jurze we have but one Chiliad of 1000 Legarithms, I ſhall work 
by Leagues, and not by Miles or Minutes; yet I ſhall reſolve 
the ſame Problems of (ailing by Mercator's Chart , that are (et 
down in the DoErive of Triangles, 


& Proebi.l. To find by theſe Tables what Meridioua! Leagues are cors- 
. tained in any difference of Latnude. 
1 
$ 
| 


O perform this Problem, we mult rake half of each of the 

eiven Latitudes, and to cach half add 45 deg, o m. and 

the fum ſhall ſhew us the 4d. and mm. where we ſhali end the Tarn- 

ent to give us the Merid, leagnes from the EquinoGual to each 

Py Bur it ſhall ſuffice us to ſubitra@ the Iefler Tang. out of the 

greater, and to multiply the difference or remainder by x0, and 

to divide that ProduR by 396 , and the Quotient ſhall be the 
Meridianal leagues contained between the wo Latuudes. 

As |ct one Latitude be 5o deg. oo mathe other 3 2 dey. 35 min. 
The half of 50 deg. oo mpys. 1s 25 deg. 00 mire, to which add 45 
deg. oo min, the ſum is 70 deg. oo nan. which are 43393. 

d Fhe half of 32 deg. 35 mis. 1s 16 deg. 17 mis, and an balf, 
f@ which add 45 deg. oo min. the fum us 61 deg 15 wa 2% 
where 
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where we muſt look the equal parts, viz. at the Tangent ; 
61 deg. 17 min. and a half , which are 26147, which ſubſtr; 
from 43893 , and the remainder 1s 17746 z which multipli, 
by 10 , is 177460, and that divided by 376 , the Quotient | 
472 Leagues neareit > Which are the meridional Leapues coj 
tained between the two Latitudes; and the Jike 1s to be dor 
for all Latitudes whatſocrer, : , 

Now although this way doth a little dificr from that wx 
done by meridional parts; yer the Ciflerence is of no yalid: 
ty to breed any confider3bie Errcur in the Courle, and fo þ 
conſequence not in the diftance ; and theretore I defire a fayoy 
rable conſtru&ion of 1t. 


Probl. IT. The Latitedes , and difference of Longitude ef ty 
places given ;, to find the Rumb and diſtance, | 
O the intent the application may be the more evident, w 
will give Examples of two places expreſſed in the Chart, 
| As admit the Latitude of the Lizard to be 50 deg. oo m. thy 
Jatitude of Summer Iflands,fomerimes called the Bermadas 324 
25m. and the difference of Longitude to be 40 4 oo m., th 
Summers»1ſlands being fo much ro the Weſtward of the Lizard 
I demand the Courſe,and the diſtance from the 01:e to the ether 
As in this right-angled Triangle A D B, Let A repreſent th 
Lizard, and A B the Parallel thereof, D Summet-I1flands, ani 
DB the meridian thereof. 


D Then is there giyen DB th: 
difference of Latnude 17 dy 
35 min. and AB the dift 
rence of Longitude 50 degre: 
oo min. whereby the Angle 
and Hypothenuſal ſhou!d 
found by the fourth and ſc 
cond Caſes of plain Triangles. Pat becauſe in this kind d 
ProjeRtion , the degrees of Longitude and Latitude are nd 
equa]; ( except in places near th- EquinoCtial ) the degre-s 0. 
Lattude at every Parallel , excecding the degrees of Longitude 
in ſuch proportion as the EquinoRtial exceeds that Paralle); 
thereiolt 


/ 
I 
0 
J 


AS hos 


by Mercator's Chart. 5 


therefore theſe differences of Longiude and Latitude mull firſt 
be expreſſed by ſome one common meature. Ard tor that pur= 

ſe ſerves the Table of Tangents which ſhewerh how many 
equa] Leagues are from the EquinoQtal to every degree of Lati- 
tude: namely, of ſuch equal Leagues as a degree of Longitude 
doth contain 20. 

Wherefore multiplying 70d. co min, the difference of Lon. - 
by 20. I have 140 for the Meridiona} Leagues contained in the 
difference of Longitude ; alſo (by the 1:{t Problem) I find rhe 
Meridiona] Leavgues contaired 1n the difference of Latitude tg 
be 472, ſothat DB is 472 Leag. and A B 1 400 fuch Leagues. 

Therefore by the fourth Caſe of plain Triangles. 
As the difter, of latir. in Leag. D B 472 co. ar- 732606 
Is in propertion to Radius . 
So is the difference of Longit, in leagues A B z400 314612 
To the Tangent of the Rumb, r D 71 deg. 2.1 jfiiw. 1047218 

Which ſhewerh the Covrſe from the Summer-Iflands'to the 
Lizard to bc Eaſt Northeaſt 3 d. 52 m. Eafterly, er from the Li- 
zara to the Summer-Iflands, W SW, 3 d. 52 m, Weſterly. 

Secondly . for the diſtance in the Rumb. 

Reduce the difference of Lititude into Leagues ( multiplying 

the deg. by 20) and to the ProduRt adding 1 third of the min, 
Then by the ſecond Caſe of plain Triaugles, 


As fine Compl. the Rumbs A,1$4. 39 m. co, ar, 049514 
To the difference of Latitude D B, 352 Leagues , 254654 
So is the Radius — 
To the diſtance AD, 1100 Leagucs, 304168 


And this is the diſtarce meaſured inthe Rumb ; there 15 a 
nearer cut between thule two places, whereot we \h3l) ſpeak 
kerenfter in Great Circle ſailing , which is by Segments of ſeve- 
1al Rumbs otten changing the courſe , but bere whenſvever we 
ſpcak of the diltince of two places, we n»an their diſtance mea- 
ſured in one Rumb. 

Provl. 3. The Latitude ef 150 places , and their diftance given : 

10 find the Rumb and difference of Longituze., 

_ Yap I fail (rem rhe Trcard beirg in the Latitude of 508, 
4 Kvpon iome print te the oftward 1100 Leazues, and then 


þ fnd 
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find my ſelf in the latitude of 32 d. 25 m. I would know ypgy 
what point 1 haye made my way good ; and how much I hay 
altered my Longitude > Pr 


The difference of Latitude DB, is 17 4. 35 #7. Which regy, 
ced inte Leagues, is 352 Leag. (As in the foregoing type.) : 


As the diſtance ſailed A D, 11060 Leag. co. ar. 695832 
Ts in proportion to Radiws : J= 
So is the difference of Latitude D B, 352 leagues, 254654 
To fine complement the Rumb s A, 18 d, 39 m. 9,5 043% it 1 
That is Weſt Southweſt 3 d.5 1 m. Weſterly; 
Secondly, for the difference of Longitude. Te 
Find by the firſt Probl, what Meridional leag. are contained 
in the difference of Latir, which are here 472, then ſay, Te 
As Radius 
To the difference of latitude in leagues D B, 47 2 2673% 17 
So 1s the Tangent of the Rumb z D, 71 4. 31 m1. 47213 wt 


——— — 


To the difference of longit. in leagues, A B 1400 314610 Y! 
Which leagues reduced into Degrees , dividing them by 20, ©” 


the Quotier is 70 d. the differerce of longitude required, ' c a 
: re 

Probl. 4. By the Ramb , and latitudes of two places given, u al 
find their diff ance , and difference of Longitude, of 


Dmit I ſail from the 7izard, being in the latitude of £04 
Weſt Southweſt 3 d. 53 m. welterly, till I find my elf in 
the latit. of 32 4. 25 mm. I demand how far I hayeſailcd, ard he 
how muck | have altered my longi'ude > 
The diltarcce ts found as in the latter part of the 2 Prob. thy, T 
The difference of latit. converted into leagues is 352, Say then. S, 
- As fine comple. the Rumbs A, 18 4. 39 m. 0449514 
To the difference of Latitude D B, 352 leagues, 25 4654Y 
So is Radius : —— DP 
To the diftance + *AD, x100 lergues , 204165 
And ſo much is the diſtance; the diff.rence of Jongitnd: 
May be found as in the latter part of the 3 Problem, ſaying, - 
As Radns, tothe differ:nce of Latit, in meridional leagues 4 
fo is the Tang, of the Rumb, to the difference of longitude! q 
J-avues, Probl. 5. 


_ OO IRE Tron Or OT TT On 
by Mercator's Chart; | I7 

on 

WT Probl. 5. By the difference of Longitude , Rumb , and one lati- 

tude : 10 find the other latitude , and the diffance ) 

Us 

| Dmit I ſail from the Lizard, being in the latir.of 0 d. weſt 

32 


ir 


"% Southw. 3 4. weſterly,tillI have altered my long.70 d.how 


Þ much have I laid the Pole, and how far amT from the Lizard > 


Reduce the difference of Jongit. into leagues by 20, and fo 


36 it makes 1400; then ſay, 


ned 


394 
It 


— 


61th 


20, 
, to 


Od 
f in 
and 


hu, 
hen, 


514 


654% 


_ _— 


165 
1nd: 


4 


Asthe Tang. of the Rumb 2D, 71 4. 21 m. co. ar. 9,52 $29 


To the difference of loneit. 1n leagues A B, 1409. 314612 
50 Is Radius ; — 
To the difference of Latitude in leagues DB, 472, 267441 


Which 472 leagues multiplied by 376 , and the Prody&t 
177472, and that divide by 10, and the quotient is 177 g7. 
whick I ſubſtra& from the equal parts of the Jatit, of 5o d. o m, 
which we found by the Problem, to be at the tang. of yod. o m. 
viz. 43893 , and the remainder is 26146, which [ ſeek in the 
tangents ; and find it in the tangent of 614, 19 m. and a half, 
from which I ſubſtrat 45 d.o m.and the remainder 15 16 d.17 mm, 
and an half , which being doubled , 1s 32 d. 35 ni. the latitude 
of the place to which I am come. 


Secondly fer the diftance. 


Having already the Rumb, and difterence of Jatirude, it may 
be found as in the fecond and fourth Problem ; ſaying , 
As fine comp]. the Rumb, s A 18 d. 39m. co. ar, 


0,495 14 

To the diftcrence of latitude, DB 352 leagnes , 254654 
So is Radius , — 
To the diſtance , AD 1100 leagues, 394168 


Probj, 6. By the Rwwnb , the diftance and one latitude given to 
find the aber latitnde , and the difference of longitude > 


Dmit I fail Weſt Southwell 3 4. 51 1m. weſterly, 1: 00 leag. 
and then find my (ſelf in the latitude of 32 d. 25 mm. I 


ue demand the Jatitude of the place from which 1 came, and the 


M1. 5, 


ae difference of longitude between that and thi 2 


R 2 


Ent , 
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Firſt , for the difference of Latitude 


As Radius 


To the diſtance run A D 1 100 Leagues, ; 304164 
So fine complem. the Rumb 5s A, 18 deg. 39 min- 95048 


Tothe difference of Latitude, DB 352 Leagues, 2.54654, 
Which 35 2 Leagues converted into deg. 15 17 d. 35 m, the 
diference of Latitude required ; which added to 32 d. 25, | 
- makes 50 d. oo mn, the Latitude of the firſt place. 
The difference of Longitude is found , as before in the thi 
Problem ; ſaying , : 
As Radivs to the difference in Latitude 1n Meridiona] Leap, þ 
ſois the Tangent of the Rumb, to the difference of Longituds 


F| in a gr |; 
|| And thus tbe difference of Longitude will be found , as in 
8 | this Example, to be 70 4. oo m. 

If at any time you deſire to conyert this difference of LonÞ 
| gzrnde found in any Parallel into Leagues , you may do it afte 
| | this Example. 


+ 1 7. Admt there be 220 places both in the Parallel of 50 deg. whid 
| oe in Longitude 70 deer. oo min, 1 demand the diltance o 
| e £200 places > bs 


ot | - Firſt, it is to be underſtood that the Leagues of Longiuk | 
| in any Parallel , are in proportion to the diſtance in Leag, 3 
che EquinoQial is to that Parallel, or as the Semidiameterd | 
$: | rhe one, 1s tothe Semidiameter of the other, 


That is , 
St As Radws is in proportion > 
[i | To fine comp. the Latit, 5c, Sod. oo m, 9 $807 
So is difference of Loggit. 1400 Leag. 31468 |} 


To the diſtance in that Parallel , 900 Leag, 295419 
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f Propoſitions in AsTRONOMY and Navicatio } 

' performed by the Tables of Artificial Sines, Tay.” 7: 
gents, and Log rithms. 


Prop. 1. The Suns place being known, to find his Declinatiog, A 
S the Radias to the fine of Suns greateſt declination, x1 


d. 3o m. ſo is the fine of the Suns diſtance from the neg, 
| EquinoQtal point, to the fine of his preſent declination, 

So the Sun being in 20d, 36 m. of Zaurws, his declination: 

will be found to be x7 d. 58 mm. almoſt. 


» 
Prop. 2. The Suns declination being given , 10 find bis jlaem. p 
the Zodiack. 
\ S the fine of Suns greateſt declination is to the Radius, foi 
the preſent declination to the preſent place, 


So the Sun havirg 17 d. 58 m. of North declination, his 


place will be found to be in 20d. 36 m, of Taurw, or 9g d. 24m, , 
of the parallel fign Les. 


r 
Prop. 3. The latitude of the place, and declination of the Sm © 

F | gives , to find by Amplitude, | 
18 AS the Co-fine of the Latitude is to the Radius, ſo is the fine | 
$ | ' : of the declination, to the fine of the Amplitude, | 
| So the Sun having 114d. 48 »n. of North declination , his | 


amplitude will be found to be 19 d. 15 m. North alſo : For thi 
1s gereral , that if the Sun be in Northern Signs, as in Aries, 
Tazrus, Gemini, Cancer, Leo, Virgo, ke hath North declination, 


and North Amplitude. Andif in Southern Signs, as In Libra, 


Scorpio, Sagittar. Capric. Piſces, or Aquarius, South declination, 
and South amplitude. | 


Prop. 4. The Suns declination and Antlitud: gi to find te] 
height of the Pole. a abs i 

AS the fine of the Amplitude, to the fine of the declination; 

'._ foRadiusto the Co- fine of the Lati:ude. 


5o the declination being x1 d. 41 m. and the amplitude 194, 
7 +m.the height of the EquinoQtial will be found to be 38 d-1 9 


whoſe complement 51 d. 41 v1. is the height of the Pole. 
; | Prop. 'L 


5 a4 4 


—— mmm 
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Prop. 5. The latitnede of the place , and dechnation of the Sun 
given to find his right Aſcenſion, 


A® Radius to the Tangent of the Suns diſtance from the nexs 
EquinoRtial point, ſo is the Co-ſine of the greatell declina- 
tion to the Tangent of the Right Aſcenſion. 
So the Sun being in 20 d. of Tazrws , (that 1s Fed. from the 
next EquinoQial point Aries ) his right Alcenfiou will be found 
tobe 47 4. 32 1. 


Prop. 6. The latitude of the place, and declination of the Suu 


given , 10 find the Aſcenſional differtuce, which s tbe tinie of 
the Snns rifing or ſetting, 


S$ the Co-tangent of the Latit. to the Tangent of ae decli- 
nation; ſo is Radius to the fine of the aſcenfional difle- 
rence. So the Latitude being 51 d. 3o m. North , and the de» 
clination 20d. the difference of Aſcenſion will be found ro be 
274d. 14m. which reduced into time ( by allowirg 1 5 d. for 
one hour, and 4 m. of time for 1 d.) doth give 40S and 
almoſt 49 #1. for the difference between the Suns rifing or ſerting, 
before or after the hour of fix, acccrdivg to the tune of the year, 
thai is, when the Sun is in Northern ſigns , the Sun riſes be- 


fore , and ſets after fix, and in Southern ſigns he riles after, and 
ſets before fix. 


Prop. 7. The An:plitude , aud difference of Aſcenſion of the Sun, 


or Star given , 10 find his dechnation, 


5 the fine of the Aſcenfional difference 1s to the Co-fine of 
the Amplitude, fo 1s the Radius to the Co-fine of the de- 
clination. 

So the Aſcenſional difference being 279 d. 34 m ſhews the Sun 
riſes at 4 a clock and 10 min. which converted into degr. makes 
62 d. 30 m. and the Amplitude 33 4. 38 m. 

The declination will be found to be 208, 10 mm. 

"0 4 


Prop.s, 
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Prov. $. The Latitude aud Declination given, to find the Meri- P 
-dian Altitude. rof 


[' the Son hath North Declination , add the cemplement of 
t 


he Latitude to the declinatjon , the fum 15 the Merid, Alti. 
e 2 Bur if the Sun hath South declination, ſubſtratt the de. 
clination from the complement of the Lat. the reftdue is the 
Meridian AltiuJe. 
"So the Larit. b-ing 51d. 4o m. the complement thereof iz 
38. 20 m. and ler the decſioation be 23d. 3om. North : Adq 
89d. 20m. to 234. z3om. the lum 1s 5194. 50m. the Meridian | 
2/titude. But if the declination had been 23 4. zo mm. Soth, 
ſubſtra& 23 deg. 3o min. from 38d. 20 x. the remain would be 
144 50 m. for the Merid. Altitude. 


Prop. 9. The Latitude and Declinanion known , to find the height | .. ve! 
of the Sus at any hour, | be 


S the Co-fine of the hour from the Meridian i is to Radius, } 
fo tht Tang. of the Latit. to rhe Tang. of a fourth Ark. ? -, 
-F inthe Latit. of 51 4. 3o m, and one hour from the Meti- N 

dizn, ( which iscither x1 or 1 aclock ) this fourth Ark will be | 
found to be F2 d 28 m. : P 

Then conſider the declination ot the Sun, and the hour pro- |. 
poſed , if the Latit, and Declination be alike, both North 3s . 
i 


with us , and the hour prepoſed be terween noon and fix , take þ 
the declination out of the fourth Ark ; the remaind.r ſhall be 
a fifth Ark: But if the hour fall between fix and midnight, 
or the Latir, avd deciination be unlike ( one Nortk , the other 
Louth ) add the declination to the fourth Ark, ond the ſum 
ſh3!l bea fifth Ark , if the ſum exceed go d. take it from 120d, 
_——_ 1sthe fifth Ark. The fifth Ark beins found, 4 
ay 5 s 
A« the fine of the £. uttn Aik to the S1ne of the Latit. lo rhe 
Co- fine of the fifth Ark to the fine of the Altitude. 
Sn the Latntvde ke: ng 51 4. Jv 9. Nc rt, the D-ciznation 23 0. 
3&6 m. North ; if it he te quired co find the Suns Altitude at 9 18 F 
(he Morning , you ſhall fins! tc to bo 2 2 'd, 17 vi, - k; 


_— 


Prop.10- .. 
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* Prop. 10. The Latitude of the place , the declination of the Sues 
and the altitude of the Sun given, 80 find by Azimuth, 


t Onfider whether the Suns declination be North or Soutk, 
: ſo have you his diſtance from the Pole. Add the Suns 

%ittance from the Pole , the complement of your Latitude , 
e 


and the complemert of your Altitude all three into one ſumm , 
P nd from half that ſumm ſubſtra& the diſtance of the Sun from 

the Pole , and note the diflerence ; 

Then ſay , 
1. As Radius to the Co-fine of the Altitude, ſothe Co-fine 
of the Latnude to a fourth fine. 

2. As this fourth fine 15 to the fine of the half ſumm ; fo 
15 the finc cf the difference to a ſeventh fine , unto which fe- 
: venth fine, if you add the fire of go deg. half that fumm will 

' be the fnz of an Ark , whoſe complement being doubled , 1s 

' the Azimuth from the North part of the Meridian. 

) ' So if the Latitude be 51d, 30 m. North, the Declination 
*} 204. South, and the Altitude & 2 degr, the Azimath from the 
: N--rth pzrt of the Mcridian wall be found to be 140 degr. 


F# ws — ww _ ue _ 


{ Prop. 11. The Latitnde given , to find how many minutes , 67 
- | miles of the Equinoflial, make a d of long, in anty Parallel, 


S the fine of god. 1s to the rumber of 60 miles , ſo the 
| | Co- ftne of the Lat. to the miles an{werable to a d 1D the 
Lu. defired. 


So 1: the Larituve of 51 d. 49 m. 37 miles will anſwer to one 
degr. 11 the Longnude, 


| Prov. 12. The Comrſe and diſtance given , to find the difference 
1 of Latitude. 


8 A d the fine of 90 deg ro the Logarithm of the miles run; fo. 


the line of the Courles diftance from Eaſt or Wc 1} , to 

th- ditterence of La nude. 
| So if the Courſe be W SW ( which is 22. d. 30 m1. from the 
= Welt) the miles 225 , the d ff:rence of Laticule will be found 


to buy degy, 25 nan, 


Prop. 13, 


Propoſitions in Aftronomy, Scc. 


Prop. 13. The Courſe and diftance given , 10 find the differ, 


longitude, 
the fine of 90. is to the miles run, fo is the fine of yo, 


S 
A Conrſe from South to North , to the miles you are depyr 
ted from your firſt Meridian, GS | 
Soif the Courle be N W. by N. (which 15s 334. 45 m fr 
the North ) the miles run 180, the number of males which Y 


are d 


d from the Merid. will be found to be 106, which j 
divide by the number of miles anſwerable to a 4, of long, 


rude in the latitude , you then find your ſelf ro be ; the quoti- 
ent gives you the deg. and min. of difference of longitude, 


Prop. 14+ Thediſlance and departnre from the Meridian given, 
go find the Conr(e. 


A*® 


the miles run, to the fine of 90, ſo the departure from the 


* Meridian, to the fine of your Courſe from N to South. 


So if the departure from the Merid. be 7 5 miles in running 
T5e miles, the courſe ſteered is 30 d. which is s a by s ſoutherh, 


Prop. 15. The latitude of the place , the declination aud altitude 


of the Sun given , to find the hour of the day. 


AD4q the Suns diſtance from the Pole , the complement of the 


and 


Latitude , and the complement of the Altitude into 1 ſam, 
from half the ſum ſubſtra& the complement of the Alti- 


tude 5 noting the difference : 


I. As Radius, to the fine of the Suns diſtance from the Pole, 
ſo the Co-fine of the latitude , to a fourth fine 
2. As this fourth fine, to the fne of the half ſum , ſo the 
fine of the difference, to a ſeventh fine ; unto which ſeventh 
fine, if yon add the fine of 90 deg. half that ſum will be the 


» whoſe complement doubled and converted in- 


ne 


tot 


So if the Latitude be FI d 
Northward , and the Altitude 
to be 6 hours 24 min almoſt. 


then ſay y 


then, 


of any ark 
ime , ts the hour required, 


T 


mo 
her 


, 30m, the declination 20 degr. 
12 degr, the time will be found 


The 


Pre 
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Propoſitions Geographical, 25 


The uſe of the following T ables in Lueſtions that con- 
cern Geography. 


Hovgh there be divers ways to find the diſtance of places 5 

uiz. by the Globe, by Maps, Geometrically, &c, Yet the 

moſt exa& of all other 1s by Trigonometry , which way we will 
here lay down in three Propoſitions. 


Prop. 1. Two places differing only in Lat, 20 find therr diſtance, 

In this Propoſition there are two varieties, viz. | 

x. If the two places propounded lie under one and the ſame 
Merid. and both of them on qne {de of the Equin, you muſt 
ſubſtra& the leſſer Lat. from the greater, and the remainder con- 
yerted-into miles ( by allowing 60 mules to a degree ) will be 
the dilance required. : 

Example , Viceutia and Auguſte lie under one andthe ſame 
Meridian, and both en the North fide of the EquinoRial ; 
Vicentia haying 44d. 55 m, Latit. and Auguſta 47d. 42 m. 
Lar. the difference of Lat. is 2 4. 47 m. which converted into 
miles , by multiplying it by 60, and adding thereto the odd 
min. maketh 167 miles, and that 1s their diſtance. 

2. If one place lie on the Nonh , and the other on the 
South fide of the Equin. ( yet both under the ſame Meridian ) 
you muft then add both the Latitudes together , and the ſum 
converted into miles, wall give their diſtance, 


Prop. 2. Two places differing only in Longitude , being given ts 
find their diffance, 


In this Propoſition alſo there are two yarieties. 

I. If the two places propounded le under the Equin. then 
the difterence of their Long. reduced into miles ( allowing 60 
muies to a degree ) giveth the diſtance of the places required. 

Example. It 1s required to know the diſtance of the Ifland 
Sumatra from the Ifland St, Thoma , both lying under the Equ: 
the [land Sumatra hath Long. 137 4. 10 93, and the Iſland of 
St, Thoma hath Long. 334d. 10m. therefore the difference of 
their Long, is 104 d. which multiplied by 60 maketh 6246 
miles, which is thc diſtance of the {aid places. R 

2, BUT 
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36 Propoſitions Geographical. 


2, But if the two places propounded differ only in Long: 
and lie not under the Equin, but under fone otker 1ntermeq,, 19 
ate Parallel, between the Equin. and one of the Poles, then, the 


ad their diſtance , the Proportion will be , cal 
: As the Radius 4 or 90 geg. is to the Co- fine of the Comme | 19 
Latitude :; cap 


So is the fine of half the difference of Longitude, to they 
ſine of half their diſtance. \ | 
Example. The Cities of Compoſtela and Conftantiuo}le have 
both one Latitude, wiz. 43 d. o mn. but difter in Longitude 43 4. 
I5 m.: The complem. of their Latitude is gy 4. and the half 
Longitude is 21 d. 37 m, 30 ſeconds ; therefore the operation 1s 
thus to be framed | 
As the Radiusor fine of go degr. 10.00009 . 
To the Co. fine of the common Latitude 47 d. 9,86413 \ 
So the fine of the half difference of Long, 21 *; ; 
- 37m. zoſ 256647 
\ To the fine of half their diſtance , 9.43959 
whoſe arch 15 d. 38 m. being doubled, piveth 31 4. 15 m. \ 
which converted into miles {as before is taught) giveth 1876, 
which ts the diſtance between the two places required. ; 


Prop. 3. Two places being given , which differ both in Longitude 
' and Latitude , to find their diſtance. 


In this Propofition is contained three varieties. { 
* 12: It one place be under the Equino@tial Curcle, and the * 
other towards either Pole, then the Proportion is , 
As the Radius or fine of go deerces 
' Is torne Co-fine of the difference of Longitude : 
So 15 the Co-finc of tne Latitude given, 
To the Co-ſine of their diltance required. k 


Exam 'e. 

If it were required to find the diſkance of the INand of Sr. 
Thomas ( which lieth dire&!y under the Equino&ial , aid hath 
Longitude 38d.) and the City of Lowdewn { which hath 51d, * 
'3o m Latitude, and 29 d. Longitnde ) (heir Ciltance will be 


found to be 3222 miles, | 


| 


i 


2. [f 
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Propoſitions Geographical. 27 


2. If both the places propourded be without the Equi- 
nofial, and on the Northernor Southern {ice thereof , then 
the proportion muſt- be wropght at two operations; and bg- 
cauſe there is ſome difficuity theretn , we have added the fol 
| lowing Figure , which will make at perſpicuous to the meancR 
Capacity. 


Let D repreſent Low- 
don , whoſe Latitnde is 
FD 51 degr. 30 naw, and 
Lopgitude 20 degr. 00 
ni, And Jet O repre- 
ſent Feruſalem , whoſe 
Lat, MO is31d, 40 mm. 
and Long, 66 deg. which 
being known, you baye 
given (1) the fide BD 
the complem. of the La- 
tiiude of London, 38 deg. 
30 mis. (2) the fide B Q, 
the complem. of the Latit. of Jeruſalem , 58d. 20 m. (3) the 
Angle DBO {whoſe meaſure is F M) the diftcrence of Lati- 
tude 46 d. oo mn. and it is required to find the ide D B, 
Therefcre the proportion is , 


1. Asthe Radius B M 90 degr. 10,0000000 


—— 


—— 


To the Co.fine of DB O 44 degrees. : 9,c417712 
$0 1s the Tangent of D B 38 deg. zo min. 9,9006052 


To the tancent of BP 28 deg. 55 min. 9,7 423704 

Which being ſubſirated from BO 58 degr. 20 1m1n. there 
remaineth OP 29 desy, 25 min, thin lay , 

2, Asthe Co.fine of BP G1 deg 5 min. 9 94216$8$ 


——— —_—_—— —— cw 


To the Co. fineof P O 60 deg. 35 11.908, 9,94005J35 
Soiths Co-fint of DB <1 dev. 20998. 9,3924443 


19,53 35975 
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Propoſitions Geographical. 
Tothe Co-fine of DO 514.9 m. 9891424 | 
whoſe complement is 38 8. 51m, which converted into mile, 
25 before is taught , facit 2331 files , and ſuch 1s the diſtance 
required. | ' ; : 
| 3, If the two places propounded differ both 1n Longitude ahg 
Latitnd? , and be both of them without the EquinoGtial , and 
one of them towards the North,and the other towards the South } 


Pole, then the preportion 15 , 


| x. As the Radins is to the Co-fine of the difference of | 
| Longitude ; . | F- 
| So is the Co-rtangent of one of the Latitudes, to the Tangent * | p, 
| of another Ark. ik 
| Which being ſubſtraRted out of the other Latitude, and g» |, 
deg. added thereto , ſay , | UA 
2. As the Co-fine of the Ark found, is to the Co-fine of the | 1 
Ark remaining ; ; 
So is the Co-fine of the Latitude firſt taken, to the Co-fine of 1 C 
__ the diffance. 6 +1 
Theſe are all the varieties that can poflibly happen in any q 


Propofitien concerning the diſtance of places,and is the exaelt |. 
way that can be inyented, provided the Longitude and Latitude | 
be truly given. | 


 —————_"gr yer" —— rn ——mnnmogm—_ 


YO —_— 


ip | 
F |A Table of the Latitude and Longitude of 
le the Principal Ports, Capes and If{lands 
& | in the World, beginning from the] _ 
4 Meridian of Pico Texeriffa, newly cor- 
d | rected. 
thy | — "EY 
 {Note, the places marked with S. are in Sl 
of |} South Latitude, the reſt North, Latt. Longit. 
= _ © ID. M.-j:D dM 
Co ' Point Leok-out , in Greenland 77 Io 36 55 
| Ice Point , in Nova Zembla 77 © 98 59I$ 
0 1! Archangel 65 3o | 64 35 
! North-Cape 71 38 | 44 45 
e | MNazeof Norway 5s II | 33 22 
' Stockbolme 59 20 | 39 
t 1 | Copenhagen 59 43 | 33 
' Elſenore 50 40 2J 57 | 
. The Texel 53 C3 | 26 oo 
' Amſterdam 52 21 | 25 $0 
| | The Brill 531 55 | 33 57 
| Calice yl od | 22 og 
| Merchants Fore-land in Iſland 63 36 1358 40 
| Shotland 60 22 14 30 
' Iſles of Orkney 5s 5o | 13 25 
| Carneſs , 155841 | 15 47 
' Buchaneſs 5s c4 | 16 JJ 
; Tinm:0uth JJ 12 | 18 2 
Flamborongh Head 54+ 12 | I9 49 
; Orferdneſs 52 24 | 2L 25 
\ | Londen | Sel 32 | 20 20 
The North Forelaud 5L 36 | 21 03 
; The South Forelayd 51 26 | 21 cg 
| Dongeneſs Sl 13 | 20 37 
? ; Iſle of Wight 5» 41 | I9 c5 
; Portland 5937 | I8 © | 


— 
Latir L ongiz —_— 
[DM DI | - 
2 TEE SSS A Ih 
: Bi Is IS & |, 
The Start 5s ts 5 2 
The Lizar 4 | 3 | 1 | 
Iflands of Scilly 5 6 | 153 ; 
| St. Davids Head. 5 30 | 13 
Holy Head $i [1 | 
of Man | 2 93 | 
| wh, Aura in Ireland 3 e2 | 1 ; 
Sline Head HE ox | 
Cape Clear PIE 
Daubbn Jo co | 1 | 
Sain Head 50> | 163 | 
Fer 49 20 | 16% 
7M 48 36 | 12% | 
_ 47 4L | 16 
\ Oſhant 76 [16% | 
oh 43 06 | 8 N | 
Cape Ortega? jc | 6 
| Cape Finifterre 3 4 | 95 
_ 7-0 
8 | 
=—_ of Gibralter [33 : : ; 
' Cape de Gata 36 75 
Cape Melle 13 HEE 
Ra {4 o5 | 36 17 
| Rome i : : 7 
| Naples ; : 4 
| Scanderoon 36 is | 325 
{ Tunts 3 5 ; : 
WE tar in Sicilia 30 ; f 7 
2 14 26 |359 a * 
! Cape de Geer ; % + 
' Cape de Verde | 55 
| Cape Negro | "Y 'N 
Cape Boxa Eſperance | - 


| 


foS. 
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" | dchematibe NW. Point of Swxmatra 


- Cape Nicolai in Hiſpanisla 


| Fyal 
Tercera 
Pico Texeriffa 
Madera 
Canaria 
| Iſle de Mayo 
| Iſle de Sall 
| Cape Corientes. in Eaſt-Ingia 
| Cape d* Gardefin 
| Cape Kaſalgate 
| Surv as 
; Goa in Eaſt-India * 
Cape Comorin 
South end of St. Lawrerce 
| Nerth end of St. Lawrence 
Bautam in Java 


| 


| 
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| Macaſſer on the $. end of Celebes 
North Point of Fapan 

| Straits of Anian in the South Sea 
{Weſt entrance of Mayellan 
(Surrimam 

j Cape of Florida 

! Cape Fair 

: Cape Charles 

Plixouth in New-England 

Cate Cod 

Hudſons Straits 

| Bermud as 

St. Chriſtophers 

Earbados 

Mews 


| 


| Port Royal in Famaica 
The Haven on Cuha 


The nſe of the Tables of the Sun and Stars 
Right Aſcenſion. 


T the end of this Book, you haye two Tabies, th, 
one ſhewirg the Right Aſcenſion of the Sy 


every day in the Year ; the other ſhewing the Right Aſcep,. 


fon and Declination of certain of the moſt eminent fze{ 
Stars. I will in this place ſhew how by the joynt uſe of 
theſe two Tables , you may find when any Star mentione{ 
in the Table of Stars will come to the Meridian , and the 
. Rule will hold general for any Star , whoſe Right Aſcen. 


fion and Declinatjon is known, The manner of working 
is as followeth, | 


Te RULE. 


Subtraft the right Aſcenſion of the Sun from the 


right Aſcenſion of the Star, ( whoſe time of coming 
eo the Meridian is required ) the Remainer 1s the time 
of the ſaid Stars coming to the Meridian , Afternoon; 
but if the right Aſcenſion of the Star be leſs than tbe right 
Aſcenfion of the Sun , add twenty four hours thercunto, 
and Subtra& the right Aſcenſion of the Sun therefrom, 
= Remainer 15 the time of the Stars coming to the Me- 
714120, HED 


Example, 


Upon the 11th of December, it is required to knov 


when the Bulls eye comes to the Meridian > By your \ 


Tables of the Suns right Aſcenfion , you find that the 
Sans right Aſcenſion on the 11th of Decemper , 1s 17 6. 
59 mn. and by your Table of Stars you find the right 
Aſcenſion of the Rulls exe to be 4b. 10m, Now (ac: 
cording to your Rule ) becauſe the right Aſcenſion of 
the Sun is more than the right Afcenfion of the Star ; 
A! 


” Onn—_— _——_ _ 
p ” 


To find the Hour of the Night. 33 
and Subtraftion cannot be made, you muſt add 24 b. 
to the Stars Declination , ſo will the ſum be 28 b. 10 
mm. from which take 17 bh, 59 m. the right Aſcenſion of 
the Sun, the Remainer will be 10h. 11m. at which 
time the Bulls eye will come to the Meridian on the 11th 
of December after the Sun , that is, at 11m. paſt 10at 
night the Buſls eye will be due South ; the Jike of any 


ether Star whoſe right Aſcenſion is known, See the fol- 
lowing work, 


| | | ho. min. 
Rizht Aſcenſion of the Sun on the 31th of Decem. 17 59 
Right Aſcenſion of the Bulls eye, 4 10 
Twenty four Hours added. 24 ©O 
The Sum, 28 10 
The Suns right Aſcenſion ſubtraQed. 27.49 
Remains, Io II 


The true time that the Bulbs eye will come to the Merle 
dian, 


This Rule here delivered is of excellent uſe for Scamess , 
thereby to find their Latitude ; for it is to be noted, that 
the Rules which you obſerve fer finding of your Latitude 
by the Sun , the ſame may be performed by the Stars, they 
b-ing upon the Meridian , as is already noted in the 
Jaſt Page of my Dodyine of Triangles, te which I refer 
YOU, 


The Altitude of any known Star being given, t0 
find thereby the Hour of the Night. 


Y the former Rule find the time of the known 
Stars coming to the Meridian on the day pro- 
puled. Then ſeek out the Horary diſtance of that Star 
from the Meridian , which may be found by the ſame 
Rule , as you find the hour of the day by the Sun, as in 


Prod. Is, 
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34 Of theVariation of the Compaſs. 


Theſe things being found , if the Star be on the Eaf 
fide , not yer come to the Meridian , the difference 
thoſe two numbers of hours is the hour of the Dight, 
if the Star be Weſtward paſt the Meridian,the ſum of thep 
number of hours is the hour of the night. 


Of fending the Variation of the Compals. 


+ By thethird Prop. before-going , you are taught to find 

he Suns amplitude z that is, how far diſtant the Sun jj. 
ſeth or ſetteth from the true Eaſt or Welt points of the 
Horizon. 

Thus if the Latitude given were 5 1 deg. 32 min. and the 
Sans Declination I 5 deg. 10 min. North , the Amplituc 
will be found to be 24 deg. 52 mis. North , becauſe the 
Suns declination was North. 

Of the Amplitude thus found , there 15 often uſe mad: 
at Sea, for finding the Variation of the Compaſs ; whid 
2s done after this manner. 

Suppofing the Circumference or outermoſt edge of the 
Card or Flie of the Compaſs to be divided into 360 degree, 
and the Points of the Needles to be placed direQly unde: 
the Flower de Luce, or North and South Poin:s ; you arr” 
to obſerve at Sun-rifing or ſetting , how many degree 
the Sun is from the Eaſt or Weſt points of the Compaſs; 
which number ef degrees if they agree with the Amplitude 
found by this Peſition , as is before ſhewed , and be on the 
ſame fide, then hath the Compaſs no Variation ; butt 
they differ , look bow many degrees that difference is , | 
much 1s the Variation. 


4s for Example. 


Admie I find the Amplitade to be 24 deg, 52 9%. 
Northerly , then I know that the Sun ſhould ſer almol 
25 deg. from the Weſt to the Northward ; but &b- 
ſerving at Sup-(etting with my Comfaſs , admit I find y 


> 


Of the Variatien of the Compaſs, 235 
'Eaft ſt but 1 9 deg. from the Welt Point of my Confaſs to the 


e of Northwards , then hereby I gather that the Variation of 
Shit, my Compaſs is almoſt 6 degrees. Acd thus yui inay find 
boſe how mach the Vatiation of the Compaſs is. Now | 


To find which <vay the Compaſs Varieth. 


Tf the deg. of the Compaſs which dicGly reſpeRs the 
and Sun at his rifing or ſe:tiry, ( namely, the deg. of Am- 


1 11. vlitude found as before ) be more towards the 11ght hand , 

the than the Sun rifivg or ſertirg , the Variation is Eaſterly z 
but if it be more towards the left hand , the Variation is 

the Weſterly : becauſe when a mans Face 1s towards the North, 

Ude the Eaſt is on his right hand , and the Weſlt on his lefr, 

the As in this Example , 1 frd by the Amplitude that the 


Sun ſhculd be fet aln oft 25 degrees from the Weſt Point 
ade of my Compaſs Northeriy ; but ſcrung the Sun, I ſee thae 
Ne the 25 degrees of my Compaſs 1s more towares the right hand 

than the place of Sur-ict ; therefore I conclude, that 
the the Variation is Eaſterly. 


ery, And thus is the Variation of the Comfaſs fourd to be 
der 2!moſt 6 eegrees Eafterly; fo that the Nuth Point of the 
are” Comfaſs ſhews not the true North , but points almeſt 5 
ee degrees to the Eaſtward of the North . and conſequently 
ſs; ail the other Points of the Compaſs dire more towards the 
de the righe hand, than they ſhould do by almeſt 6 degrees. 
be And the like in all Points 15to b- urdearftocd , if the ob- 
if {crvation had been made at Sun- z4f1ng, 

þ Note, It 1s fitteſt ro make the!e Obſervations when 


the Sun ſecws to be a little 2bove the Horizon , namely, 
when the lower edge of the Sun fſecins almoſt to touch the 
Horizon, for then the Sun 15 1» tae Hor:zon , though by 
reaſon of his refraftion and para'tax he fcem to be a» 
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26 Of finding the Latitude. 


By the AltituJes of any two known fixed Stars taken, 
when they are both in the ſame Aztmnth , to find 
the beight of the Pole. 


Writ ſay, 

As the Sine of the difference of the Stars Altitudes , 
15 to the Sine of the difference of their right Aſcenſion ; fo 
is the Sine of the nearer Stars diſtance from the apparent 
Pole , to the fine of an Aogle to be kept. 

Again,Compare the fartheſt Stars diſtance from the Pole, 
with the diſtance from the Zenith , and ſay, 

As the Radix is to the Sine of the complement of the 
Angle kept ;, ſo is the Tangent of the lefſer of the compa« 
red Arches to the Tangent of the firſt Baſe. 

SubduR the firſt Baſe out of the greater of the two 


compared Arches; and the Remains ſhall be the ſecond 
Baſe. 


Then laſtly ſay, ; WR. 

As the Sine of the complement of the firſt Baſe , 

Is to the Sine of the complement of the ſecond Baſe. 

So is the Sine of the complement of the lefſer of the two 
Compared Arches. 

To the Sins of rhe height of the Pole or Latitude, 
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) A Table ſhewing what The Deſcription and Uſe 
| Day of the Week the firf of an Univerſal Alwe- 
| Day of March will fall | nach. : 
pon for 20 Tears, 
—_ Efore you can well 
| w_ bac wag B uſe of this peat... 
1658 | Friday y Hog muſt kuow on what Day 
+l = Y : - Week the fnſt Dag of 
1680 | Monda | hich {= ny 20 
1681 | Tueſday 7 ſewad for 4 MM 
1682 | Wedneſday js h yn a4 __ » Wal | 
1683 | Thurſd: : f tar 1694 which Table | 
1683 | Sards y may be coutinue1 ſo far as you 
+ ork y pleaſe , by kaving out one Day 
682 | _—_ | b-raveen every forth Tear , as | 
"68 Tocſds? ol i done 11 the Tears of this | 
| ; | 
- Fo Lb, ora . The dxy of the Week on which 
1690 Sorday , dat & foray opts, 
16gr | Sunday | as wn Medion dB 
1692 | Tueſday we tn #oK. 
1693 | Wedneſday 08 99 Sane ſen 
1694 | Thurſda es, ah 
| / . 


A Figure of the Univerſal Almanack, 


March | duoufi May lOflober nw 
SR BE 
WE WG 2 i. FS - C_ 
oo WHT io 7 3-19 T | 
WM" WW 0 16 ,_ 19 | 20 
2345 _- | 27 | 
BEE. AW Ry 


—— 


28 TheUſesof theUniverſal Almanack, 


The Uſes of this Almanack are ouly t7v0. 
The firſt is, Any day of the Week in any Month or Tear being ' 
given. to know what day of the Month it 5s, | 
The 'zcond ue 15, Any Near, and day of any Month 6f that 
Tear being given, to know what day of the. Week it ts. 
Example of the frſ Let it be required to know what 
day of 'the Month the fiſt Monday in Aug, this year 1656 
will be. | 
By the firſt Table you ſhall find the firſt of March was 
Wedneſday. Now look in the Almanack (1n the head there- 
of) for the Month of Auguff, under which you ſh3jl find 
theie numbers, 2, 9+ 16, 23 30, which denote, that the 24, 
the 91h, the 15th. the 23d, avd the 3oth Days of Auguſt 
were Wedneſdays , becouſe the firlt of Adarch was Wedneſ- f 
day, then the 9th dayot Auguſt being Wedneſday, the 71th 
day muſt be Monday , and ; fo for any other Month, 
As in the Months of Aoril or Ju'y, the 51h, 121h, 191th, and 
26th days of either of thoſe Months are Wedneſdays. 
Example of the ſecond. What day of the V. eck will the 
21 day of Ofsber be inthe Year 1678> The fiſt of 
Adaxch in that Year will be Friday; therefore the 4, 
It,.1S, avd 25th days of Oftober are Eridays, Then T 
the 18th being Friday, the 2 1 wil} be Monday. 
Thus for every Yer , what day of the Week the firſd 
of March is of, the days undcr any Month of that year __ 
are of the ſame day of the Week , whether Sunday, 
Monday , or Tueſday , &c. and ſo for ever. 
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ADVERTISEMENT. | 


R Norwood's Dofrine of Triangles, with the . 

4 ; Logarithms at large: A Book ſo well approved of y — 
by au able Mathematicians , and Navigators , and being 
carefully co reed by the Author before bus death , ts Prind 
for,” ant ſold by Wiliiam Fiſher ,* ar tbe ancient Shop at the 
Pe ſtern Gate , by Tower- Hil] ; and Eliz, Hurlock, ar the 
Roſe, at the Weſt- end of St, Pauls. 


TRIANGULAR 


CANON 


LOGARIT HMICAL: 
OR, 


A TABLE of Artificial 


Sines , Tangents, and the Com- 
plements Arithmetical of Sines 
{upplying the ule of 
SB CANT 6; 


'To Radins 10, 00000, and to every De- 
Sree and Minute of the Quadrarr. 


LONDON, 
Printed in the Year, 1676. 
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To the REapeR. 


His Table of Artificial Sizes, 
[ Tangents, and CArithmetical 
Complements of Sznes, tO fup- 
ply the uſe of Secarts, with a Chiliad 
of One Thoufand Logarithms , ts 
thought fit (by Mr. R. Norwood, and 
H, Bond ) to be Printed to the Radizs 
Io, 00000 , that ſuch as are defirous: 
y thereof may have it at a more reaſo-|-- 
;nable Rate, than the other larger 
"Tables are atz, and becauſe 1t 1s 1n a 
| more portable Volume, and is of the 
ſame uſe that the other Tables are: For 
| by theſe Tables may be reſolved all 
' plain and Spherical Triangles, and all 
Problems of Sailing, either according 
to the plain S:a-Chart, or according to 
| Mercator's:Chart ( without any other 
> | Meridional Parts, than what are con- 
tained 1n theſe Tables ) as jt may partly 
appear, if you ook 1n the latter end of 
> | the Appezdix of the Path-way to perfect 
4 Sailing, now newly Printed, Yale. 
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How to examine the truth of the foregoing | 
Canon of Sines ard Tangents. 


O the Sine of any Degree and Minute add its 
Complement Arithmetical , and the Sum of ) 
them ſl1all be 999999,0r rather 1 020000, Allo, lf 
to the Tangent of any Degree and Minute you add 


' its Complement , the Sum ſhall be 1 999999, or 


rather 2000000 , but an Unites difference in the 
laſt place is not at all material. Thus if you doubt 
of the Truth of any number in the Canon, you 
may by this Rule ealily diſcover it , or if any Fi- 


gure do not appear, this Rule will tell you what 
Figure it ſhould be. 
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'To find the difterence of Longitudes. 


2c 


dif Long. 


21 1122 
22 [123 
2L [12 


\ Sixth 


29 
03 


BY /4 


II 


46 
-— B0-] 


Seventh 
Long. 


5 56 


3I 
06 
41 
I6 


_4 


132 


2 


3 


| 37 


_— 


The ſecond Table of Rumbs. 


— 


ir, | Firſt * 
h EA 


11 34 


it 37 
[(T 


[I 


[I 47 
[I go 
[lt 53 
IL $6 
[2 O©O0 
[2 03 
[2 ©6 
[2 O9 
[2 12 
[2 
I2 
12. 
[2 
+ EF 


=37 
[vv www www] 


[2 
[2 
[2 


v7 


WW > Þ Wop vo 


Þ WWW Woof | Wo uo Wo oa Wo (a 9 Wo > Wa 


Seconc| | Third 

Long | Long. |dif 
24 oe} 7188 5I|Ul 
24 12] 7139 O2|lI 
24 191 79 1310 
24 20] ©0139 2F(0 
24 52 0139 331 
24 39 79 4412 
24 45] ©B9 54/1 
24 $I 7140 offfl 
24 $58] 7149 16|[1 
25 © 40 271U1 


To find the difference of Longitudes. 


oF, Lam. | tiih | - | dich | | Seventh 

Al r.| m. | Long. aif | _ Long. | dif | Long. | Tf 

6} [5] 10 | 87 03] 23 [149 25 | 38 [292 25 | 78 

«|| 20 | 87 26] 24 j14l 03 | 38 [293 43.| 79 

| 32 | 87 50] 23 |141 4L | 38 [295 02 |-79 

6) 40 | 88 13] 24 1142 19 | 38 [296 21 | 80 

61! | | 5e | 88 37] 24 [142 57 | 38 [297 : 41 | 80 

F $i] co | 39 ol] 23 \143 35 | 38 [299 ol | So 

&): | | io | 89 241 24 '144 13 | 39 [3oo. 21 | $8 

6 20 | 89 1S 24 [144 52 | 39 Bot. 4t | 81 

6 | 39 | 99 12] 24 [145 31-| 39 c3' 02 | 8 

7 40 | 99 36| 24 [146 10 | 39 Bcq 23 | 8t 

16 50 | 9g eo 25 |146 49 | 39 [305 44 | Sl 

6 5 <2 |91_25] 24 [147 28 | 39 o7 os | 32. 
* 10 | 91 49) 24 [148 07 | 39 [308 27 | 82 

6 20 | 92 13) 25 [148 46 | 4o [3c9 49 | 83 

= Zo | 92 38, 24 [149 26 | 4o [Zi 12 | 82 

F , 40 | $3 02, 25 (159 c6 | qo [312 3+ | 83 

i 50 | 93 27, 25 [150 46 | qo [313 57 | 83 

— \$3] 00 | 93 _52 25 [151 26 | 40 j315 20 | 84 
| | | i2|94 17 25 |i52 c6| qo 316 44 | $4 

+ 20 | 94 42] 26 1152 46 \ 41 [318 ſe: $5 | 
4 30 | 95 8, 25 [153 27 | 40 j319 33 | 84 

t7 42 | 95 33] 25 [154 ©7 | 41 [320 57 | 85 

. 59 | 95 58, 25 (154 48 | 41 [322 22 | 85 

—| 54] 00. | 96 23] 25 |155 29 | 41 [323 47 | 86_ 
'c [| 10 | 96 28] 26 156 10 | 4t [325 13 | 86 

m 2d | 97 14] 26 1156 51 | 42 1326 39 | 87 

_uy Zo | 97 4o| 26 157 33 | 421328 c6| 87 

& 40 i 98 06} 26 158 15 | 42 1329 33 | 87 

m2 98 32| 26 158 57 | 42 [331 co | 87 

; « 00 . 98 58) 26 159 39 \ 42 1332 27 | 88 

% | | , | 
+ 296.562 pale L | 


The ſecond Table of Rumbs- 


[Latit. | Firſt econe | Lhird | jFourth | 
| T1. m, | Long. T Long |d'f Long. | | 
Se\"To [13 13] 3127 3c| $144 22 
20 [13 16] 4|27 35] 7144 34 18! | 
3o [13 20] 3]27 45] ZR 40 | 
£13 218% cok tal on 
50 oc] | 
$6] oo |13_ 3o| 3|28 07 8145_22 | 
to [13 33] 4|28 15] $145 34 q 
20 [13 37| 4128 23] 7145 49 | 
z3o [13 41] 3]28 39 7145 5 18) 
40 113 4s 2 $146 1 | 
50 [13 4 128 45| 7140 2 | 
57] 00 |13_52| 4 [28 524 8/49 3 
ro [13 56] 4 [29 00] 8140 4 
20 [14 0o| 3 j29 | 70 5 
3o [14 03] 429 15] 847 | 
4o [14 07| 4 [29 23] 8147 
| 50 [14 17] 3129 31 217 3 
58| oo [14 14| 4|29 38| 8147 
[to 114 18] 4 |29 46] 8 {48 
20 [14 22] 4129 $4 8 [48 
zo. 114 26] 3Bo o2| 8146 
40 114 29 4 39 I $ 148 [9 
5o [14 33| 40 18| 845 | 
59| oo [14 37| 4]2_26| 9149 19 
| | IO 4 41] ZBo 35 $8 149 
4 8 149 
4 8 149 7j22 
+ $ 150 29 
4} 9 [JO 26, 


To find the difference of Longitudes, 


| Latit. | Fifth | | Sixih | Seventh 

i "lory m. | Long. | dif | Long. dif | Long dif 
Hf &c\ to | 99 24] 26 |160 21 2 B33 55 88 
wil 29 | 99 59, 27 |161 03 | 43 Þ35 23 | 89 
18 | | 3o [loo 17] 26 [161 46 | 43 [338 52 | 89 
[8 | 49 |lo0 43] 27 [62 29 | 43 338 21 | 89 
[3 1 So jlol lo 27 163 12 | 43 339 yo 59 
[8 50; oO jor 271-7 163 35 + _ Mi 2a 
18] 46 Hes O4| 27 [104 38 43 342 49 | 91 
i18', 29 |lo2 ZI] 27 [65 2I | 4 ++ 209] 9L 
115, | 20 [to2 5$, 27 [166 c5 | 44 |345 51 | 91 
td," 40 [103 25] 27 [166 49 | 4 [347 22 | 92 
(68 | 59 [t03 52! 27 [167 33 | 45 Þ4$ 54] 92 
8 [7 oo [loþ 19] 27 |168 18 | 44 [350 260 | 93 
11 7] 1o [l24 46] 28 [169 o2 | 44 [351 59 | 93 
wy | | 25 [log 14] 28 [169 46 | 45 B53 32] 93 
[9 Zo ſloy 42] 28 |l79 3I | 45 13355 5 {9+} 
It; | | 40 [106 10] 28 [171 16 | 45 [35 39 | 94 
tg So [lob 38| 29 [172 or | 46 [358 13 | 94 
19 159|_00 [lo7_c7| 28 [172 47 45 399 47 99 
9 |} Io [to7 3s| 28 [173 32 | 46 |z361 22 | 95 
[9 20 108 22 29 [174 18 | 46 ah 58 | 96 
ty i | 39 |ro8 32] 28 [175 04 | 46 B64 34 | 97 
I9 | 2 jlog co} 29 [175 5o | 47 [366 Il | 97 
ig | | 5o [icg 29] 29 [176 37 | 47 B67 48 | 97 
20)! |59 0 [tog_58, 29 [177 24 | 47 [369 25 | 98. 
by | | Io [llo 27] 29 [178 11 | 47 [371 £3 | 98 
19 20 [110 56| Zo [178 58 | 48 372 4 | 99 
20! Zo jttt 26| 29 [179 46 | 48 [374 20 | 99 
2 | | 40 |tt 55] 3o [182 34 | 48 75 59 [oo 
20 | {$0 {[12 25] 3o [181 22 | 48 [377 39 [loo 
20 &0 co j112 55 3o [182 10 | 48 [379 19 [lol 
1 

Sn - 


The ſecond Table of Rumbhs. 


33 


Second 


07] 
I 


| Third 


WA 1 


WHO YH HW 


| 
| 


to 
WL 


9 13 
bY. 
953 


to tw to 
to tw to 


ww tv | 
tw to 


NO 


To find the difference of Longitudes, 
"1 Fifih | | Sixth | 
Lang. | af | LI 
| 20 1182 5 
21 183 46 
oy 35 


Seventh 


- < ly G—CC_R@OO OO OOO_ 


To find the difference of Longitudes. 


[129 45 


11th | 
T ong. 


[Zo 2l 
130 57 
131 33 
[32 O09 
132 4© 


[33 23 
OC 


Sixth | 


—F —_ 


I 8117. 


hs of Seventh Ea 


af | Long. 


| 

| Larit. ; 

70 T0 
3o is 
4 Y T 
o 
- 


Io 
20 


30 
49 


Jo 
OO 


Io 
209 
ZO0 
4qo | 


go 
OO 


A ne SS 


1. To find the difference of Longitudes. l | 
|  60o2 : n— : 

| Law 4 FH | Stxth | | Seventh | | 
F Tori m. | Jong. | dif | Long. | dif | Long. | dif | 


| [70 lo [149 31] 44 [241 12 | 72 02 17 | 149 
20 [150 15] 45 [242 24 | 72 [594 46 | 159 
[ Zo [15k oc] 45 [243 36 | 73 $597 16 | 15L 
[ 42 |i5T 45] 40 [244 49 | 73 5-9 47 | 152 
) 5o [152 ZI] 46 [246 ©2 | 74 [512 19 | 154 

[71 co [153 17.49 47 16 [74 j5I4 53 | 155 
| to [154 03] 46 [248 30 | 75 517 28 | 156! 


The firſt Year after Leap-Year. | 
Fs 


Suns Declination 1677, 1581, 168F, 168g, | 


Fanua. | Felyua | March \ afrul 3x"”.> ay | Fune 


——— 


South | »cuth | South | North | North | North 


2t 42113 4493 2308 37]1s 06123 In 
24 [02 IS 21123 1 

2t 22113 o4o2 350g 21118 35123 's 

2L 11}12 44192 12109 42118 59 

2 230 45|10 03 ow 00975 3 

20 48}12 o2ſa1 24jlo 25I9 18123 26 

20 Zoflt 4tjot cijlo 46Ig 313 2 | 

20 24{IL Ilgjoo0 37|LL C7Ig9 44123 29] 

20 I11flo 58100 13|[I 27FIg9 57123 29 

WW. T7 to 36 Nor. IL II[1T 48/20 10123 30 


It}I9 44{lo 1500 34|12 __ 22]23 3o 
I2[I19 32j09 $3190 yojl2 259 p, 
13]19 16:09 Ztjol 21|12 4520 45123 29 
09 o8j;ol 45|13 c820 56123 28 
ÞY LS) o2 <9 l3 2721 ©7125 26| | 
S548 16]18 31 [c8 24/02 32{13 4621 17123 24 
Ti: 17]18 15|08 ol o2 55114 o621 27123 22 
7 18|17 $907 38103 19114 24121 37]23 19 


58 $22/$LY 8 2h[aira 
9 
5 


— 


ct 2 — — 


— 
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The firſt Year after Leap-Year. 
Suns Declinatton 1677, 16S1, 1685, 1689, 


_— — 


© Faly Auguſt Septem. | Oft obey Re | | 
= North } Norih | North | South South | 


—O— —_  — — — — <-O 
CAA At 4 AAA — Ye —e——_ mm 


or|22 5 |l5 cgſo4 20/07 18|17 42123 
02]2L 57]14+ $9133 57/07 41I|[7 $8[23 12 
03|21 48]14 32ſo3 3408 o3|18 14123 16 
e4|21 39jl14 1303 11]0s 26118 29123 19 
05420 30113 5512 48108 4818 44123 221 
c6|2t 2013 36Þ2 240g Icjl$ $59[23 25 | 
721 1ojl3Z 16f2 otfog 32119 14/23 27 
c5|22 $9|1[2 57Þt 35|g9 54qllg 28/23 28 
o9|20 45|1[2 37] 14|lo I6|lg 42/23 2g} 
Ioj20 37|12 1700 51t|lo = 56123 30| 


It1}20 25|I1I $570 27{lo 5 
12] 20 13|l1 3760 og[tt 2 
13] 20 OLI|I[L 17|Sox. 20ſ[lI 42/29 341/23 29 
I4|I19 48jlo 56Jo 43/12 ogjſ2o 46/23 28 
15119 35|1e_35fl 712 2320 58/23 26] 


[lo0]19 22 [lo 14jol Zofl2 44j21 ogf23 23 


I9]1s 49J09 loſo2 4qi[13 44ſ2t 4iſ23 14. 
20118 258 49p3 04['4 car 523 of 
21[18 IL|8 273 2714 242 ocſ23 o5 
22]17 56s c5þ3 5Si|t4 43]22 c$123 oo 
23117 427 43Þ4 14115 02122 17]22 5 
24|17 « ©7 21 þo4 Z37ils 21]22 25|22 4 
721272 2 WH! 38 3000" 
20116 52/00 36ks 24|t5 5Sſ22 3ci22 3 
27]10 3506 145 47116 46122 46i22 2 
28[16 1905 51 6 lof16 33]22 $2122 20 
29]19 otf:s 29:6 33j16 5ij22 5Yi22 13] 
| 4 t5 +t [5 CG JO SO [7 8/23 CZ'22 £2 | 
lis Lt gl hs oy Ira 


om. ti 


The ſecond Year after Leap-Year, 


Suns Declination 1678, 1582, 1686," 1690, |. 


OS} Fanwa, | tebrua, | March tay | yum 
'S | South | South | South | North | forth | North 
ot|2t 45113 49 oJ 2 1s 0223 16 
o02|2L 3513 29103 o5|Þ98 5418 17/23 14 
03|2T 24|13 og9ſo2 41jog [8 32123 17 
04. |2L 14 |12 49192 17 16 4623 20 
1o5|21 0212 281 54 I9 093 23 
06]20 5t|I2 o7Þoi Zo I9 1423 25 
07|20 39|II 46jot os6 Ig 2823 27 
% 20 27|il 2500 43 I9 4iſ23 28 
09|20 I4}|IT c03joo Ig. 2:19 494/23 29 
IO 29 Ol 10 42|Nor © [II 43/20 ©7123 Zo 


. 
mM C0 OOO —__— —_ - 
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The ſecond Year after Leap-T ear. 


July | anfonſ 
North 


; | Suns Declination 1678, 16$2, 1686, 1690. 


12 39 


[2 
'3 
S 
15 


59 


+ 
[4 


59 


201[2T 


4c 


I CG}. 


> ©. OP 


2 
38]: 
2 


21 


7123 ©O | 
C6:23 OI | 
15/22 56} 
23;/22 $JO 


AY, 15 


. | Decem. 
South 


[AN O mo LA * 
| SA. 9» Ow +* 


OT — uy "L 


p 


| 
| 


EE. mm nr 


The third Year after Leap Year. 


Ge — ——— 
Y |Fanua | Febrna.| March | April | May | Fune 
South | South South | North | North North 


OL |2L 47113 54103 3 26|17 58 
O2 [21 £4 lz 34103 Ioles 22118 + ; x4 


I0]22 O4lto 47þo Oljit 350 04123 3 
T i9 SL to 25]Wor. 23|I1 5 20 16j23 30 

77 [lo 03 46112 18|20 28 23 30 
I3 "4 8 29 4tjeI 1oji2 38[20 20123 29 
14s ofP9 Igor 3412 58/20 51 123 28 
15 9319S 57Þot 57113 18/21 02 |23 27 


| Suns Declination 1979, 1683, 16&7, 169] 


———_—_—_ 


—_— 


The third 7 ear after Leap-Near. 


22 
22 
2l 
2L 


v9 
Ol 


93 


Auguft 
North 


5 17 
[4 59 


[4 41 
[4 23 


Septem, 
North 
04 31 
04 ©8 
03 45 
OZ 22 


Oftober. 
SOuth 


; | Suns Declination 1679, 1683, 1687, = 


| Tuly 
North 


rn —_——— ——— 


Novem, 


to 
TY) 
2 V) 
Q 


The Leap-T ears. 


| Suns Declination 1676, 1680, 1684, 1688, | | . 


"1 March | April | 
South 


The Lea p-T ears, 


Suns Declination 1676, 160, 1684, 1688, 


Faly | Auguſt Decem. 
"North ' North LY South 
03|1[J C4 17 46123 9 
55 [14 is ©2123 13 
46114 27 18123 17 
37 [14 23 20 
2C 27|13 492 49123 _ 23 
I7|13 Ig 03123 25 
O7 [3 18123 27 
56 [12 [9 32123 29 
45 |12 6123 29 
=2.:20Þ2-.22 — I =; 
22][l 23 30 
Io|lI 3I 23 29 
S7|LL 23 28 
45jlo $opPc 23 27 
2210. 2001 _ M.- 
ISjlo oShol 23 23 
Ig o04J09 472 23 20 
50109 26 23 16 
36|09 0402 23 13 
18 21108 4363 53123 08 
07 [08 22 02123 
51 107 [4 48|22 11122 
36197 37k 5 07122 19/22 53 
29 [07 27122 47 
04jo® 53 [5 34]22 40 
471060 3ok 22 4i[22 33 
31 lo6 22 32 
14105 2 $4122 18 
J7 [95 82 91-2 C9 
391% wo 0 
22104 2t. 52) 


—_———— 


_ 


Ws: :; 
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{| A Tableof the Suns right Aſcenſion. 

| |[Fanua. | Februa. March | April z May | _Fune 
S Aſcent |Afcent. | Aicenf, | Aicenl | Alcen:.| Alcenl 
= |H. M.|H: AM. 14, M1. Mid. MH. AM 
| eos] So PRO www W Wars" = >] 
ol|Ig9 21 42123 28]: 21]3 145 19 
02119 3o at 46123 32] 3 253 1515 B 
loz[19 43 [21 $oj25 36] 1 29 3 22] 5 
o4\19 4721, 54123 39] 33/3 260) 5 3 
'o5 14 St ST . 8 23 43 L 30.3 _30, 3 

| 06 Ig $6122 o2]23 460] I 49 5 34 

07 | 20 00 |22 06123 Jo| 44 5 3 

8120 o4122 10Þ23 53}1 4913 42 
o9\20 ogI22 1423 57\s 513 49 
toji2o 13122 17] 0 OL] 1 5Þ_3 5% 2_Y| 
{t1}20 17122 21] © 0; 1 $93 5 
12120 22122 25} o os|2 £23 5 

t3|120 2622 29] o 12] 2 06 4 02 
14/20 Zoſ22 33] o 15] 2 19 4 OO 
15|20 3422 36] 0 19, 2 13] 4 _I© 
F16|20 38 j22 40] 0 23]2 1] 5 I 
|17|20 42122 1] o 26] 2 21| 4 19 
18|20 4622 **| 0 39| 2 25] 4 22 

[19 29 Soſz2 52] 0 33]2 29 4 26 
20|20 54|22_55| 9 37|2_ 33 +.22 

21 [20 5It|22 59] © 4l[|2 3 + 2s 
22|21 03123 03] © 2 4d 4 3 
23121 21 do o(2 4 42 
[24|21 11123 10] © $2] 2 4 4 46 
25|21_15]23_13| 0 55] 2 5114.99 
26|21 1923 1719 59Þ2 554 ? 
4-H 2 594 5 

2r 2723 25] 1 06]3 3] 5 ©- 

29121 31 r 10] 3 07] 5 06 
(130!2L D 101% 5 II 
{31|21 38| [rs 17 |s 15 


}, 
| 
| 


1 
' 


» 


* 


FO I CO IO—_— 


Je — 


A Table of the Sans right Aſcenſion. | 


Mm. 
2 | 208 LEE | NED | 
TH "Acenl. Aicenl. Aicenl, | Aicen, Aiccnl. . 7 
Þ 4 Foe +: MH, MH. MH. M + 24 
[E[_= —=l= Sola o71(7 I5! 
Hue 25|11 19113 5 7 | 
bel 9-2 6 2113 1215 1117 29 
Y 7 27] 9 29|[L 23[13 - 
{22 [T 20113 1I$|[Y IFfL7 
[03] 7 3119 32 [13 19h5 19|l7 29! 
| o4 2. 31-8 0088 - IDES 2212 23107 34 | 
&51_7 39]. 2 £11331. — 
c6 7 4319 HL / "2 jp [2 Zi\17 42 
| o7] 7 4719 4o[ll 4[]|[3 3 2619 17 
[08.7 $819 auiie 441 3005 4cl7 51 
| og] 7 5519 5311 48113 385 #7 2 
|10|_7 59] 9 5811 Sifi3_4lj15 45 7.52 
11] 8 ozjlo o2|tt 55113 4515 3lS jo 
12] 8 o7jl2 c6jI1t $59[l13 4gls 5 no 
121 8 xxllo Iofi2 ©2 [3 53['5 » 8 11 
14 8 ISjfo I4|L2 o6|[13 57 2 ja y. 
5 8 Ig9jle I7JL[2 Og [4 ooo IE 
16] 8 23|lo 21t|12 1314 og16 b - 
7] $ 27|lo 25|[2 17|14 GC = i 8 33 | 
|18$| 8 Zi|lo 28|[[2 20|l4 + Ns 23, 
(Ty irs 207 92 199 0 41 
| 20] 8_3o|10_35|12_27|14 =: 2-5 
21 8 43jlo 3gjl2 3Li4 2 2-|'s #3 
22] 8 47jlo 43112 35|l4 a a 4 $4 
28 ooo W220 296 395 
24] $8 55|to 5olt2 42114 3 16 44;t8 he 
25] 8 $$8[lo $3]12 45114 391 "EP 
'26| 9 o2|to 5712 4gll4 43]16 53/09 7 
27, 9 c6|tl olji2 $3[l4 4jl UMM 
; 28] 9 1oſtt og\t2 $57|14 $iſt7 v6 9 ay 
| 29| 9 14|tt o$1t3 ol oy N17 tho. x 
(301 9 17/11 11013 c4/t4 59]t7 Ne 22 
'3il 9 21]htt_n6 15 03 


Rt 


| Ky ht 
NAMES. Ajcen. 
H. M. 
Bulls Eye - _ 
ArQurus | 4 OI 
Lyra Is 25 
Meduſs s$ Head Algol jJO2 47 
The Goat Capella 04 92 
Lions heart Regtolus O09 39 
Lions Tale It 32 
Virgins Splke IZ ©4 
Scorpions heart 16 ©9 
Fomahan: 22 39 
Left foot of Orion o4 99 
I in Orions Girdle oJ CZ 
2 in Orions Girdle og 19 
3 in Orions Girdle og 24 
Great Nog Siri O06 31 
Little Dog Procyon (O07 22 
Hydra's Heart og II 
Breaf of Cafſiotea OO 22 
Girdle of Awdromeda oo 5SI 
Whales Belly OL 35J 
Hydrs's Head | 03 21 
Pegaſus Mouth a 3 
Pegaſus Shoulder 23 $59 
Heal of Andromeda 23 39 
Per(exs right fide oO 57 
In the Whales Chap o2 45 
Whales tale OO 27 
Orions left ſhoulder | os 
The fore foot of great dog |} 06 ſe 
Pole Star | OO 3I 
The nppermoſt in the{ 14 39 
ſquare of the Jittle Bear| 
Laft in great Bears tale | 12 
Bright Star of the Crown IS 


48 
5s 
30 


EI +-+ 


244414 


2 *P, 


A a” © 


ip 


ON Y OA 


fg T Ti bs Declination and Riobt A [cenſion of the Stars? f 
| | Calculare for T went) Jears Yet to come. | 


Dech. 
W4110,n. 
[), M, 


Hercules left knee 17 jel N 
} Swans Tall 20 2 N{45 59% 
Serpentinus Head | I7 20 N17 
 «Q= -Dright foot of the Twins o6 18 N 7 2 
{ Lions neck [lo ol N68 3I 
South ballance I4 32 3 [75 23 
North ballance 1% OO S ISI 83 


o__ 


The Ule of the preceeding Tables, 


Of the Table of Aﬀeridional Parts. 


This Table contains three Columns , in the firſt 
are the Degrees of Latitude ; 1n the ſecond are the 
Minutes appertaining to thoſe Degrees; in the third 
are the Meridional parts anſwering to thoſe De- 
Trees and Minutes, ſhewing the Meridian Diff, 
Latitude to every 10 wn, from the Equinoetia] to 
80 aeg. according to Mr. #right's Projection, 

Example. Suppoſe the Latitude be 39 d. 20 m. 
the Meridional parts anſwering thereto are 2571, 

Note , to find the Meridional parts between any 
two Latitudes,ſeek in theTable theMeridional parts 
for thoſe two Latitudes,and if the Latitudes be both 
North or both South , the difference z but if the 
one be North and the other South, the ſum of the 
Meridional parts, 1s the diftcrence of Latitude in 
Mcridiona] parts. 


Of tie Table of Latitude and Departure. 


This Table contains 7 Columns , in the 1 and 7 
K 4 are 


52 39 


, F _ > 
LY | 
. $1 
"__ 


— —— 
——_—_— 
—_ ———— 


as (in the 1) $5, 4» 2 Point, Ge. (inthe7) , 
Points, Tas 73 14 | 
(D) ſtands, 1,2,3, &c. to 10, which is the Dj. 
ſtance Sailed, In the 3, 4, 5, and 6 Columns , 
which are diſtinguiſhed with (Dep.) and (Lart.) is 
the Diff, Latitude and departure. 

The uſe of this Table, is to find the Diff. Lz 


titude and Departure , the Courſe and diſtance be. ' 


ing given, 


Example 1, Suppoſe a Ship Sil WWE g 
Leag. to find the Diff. Latitude, and Departure. 


In the ſecond Column unger © 


ics ; De ——_ 
—_ | 


are the Points and quarter Points of the Compaſs, 


| 


Mn 


pp—_ 


) 


The Courſe is 2 Points,and in the Table under 2 + 
Points,and right againſt g Leagues, the Diſtance | 
ſtands [3]444| under (Dep.) and |8|314| under \ 


(Lar.) which ſhews the Departure to be 3 Leagues 


= + + - 


7EE+, or 3 Leag. 2, and the Dif. Latitude, 8 
Leag. 532+, or $ Leap. 72. 


 Example2. Suppoſe a Ship Sail WNW 5 © 
Leagues, to find the Diff. Latitude, and Departure. 


7 


The Courſe is 6 Points 5, then over 6 Points, 


and againft 8 Leag. the Diſtance ſtands |2 16595] 


over (Lat, and |7|5 321 over Dep. which ſhews the 
Diff. Latitude to be 2 Leap. 5, and the Departure © 


7 Leag. 75. If the Diftance Sailed exceed 10 
Leagues, then call ( 1) inthe Table under ( P) 
IO; 2, 20; 3, 30; &c. and ſo increaſe the 
value of the Figures in the adjacent Columns , un- 
der (Dep.) and (Lat.) accordingly. 

Example. A Ship Sails S E by 54 E,67 Leag: 
to find the diff. Latitude and Departure. 


Under 
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Under 3 Points; , and againſt 6 ( which now 
ſtands for 60) ſtands 14102 g} under (Dep.) and 


Sl" 14[445] under (Lat.) that is the Departures 40 


| cag. 52 , and the Dift. Lat, 44 Leag. 75: Then 
for 7 Leagues diſtance, the Dep. 1s 4 Leag. 2 , 
and the Dift, Lat, 5 Leag. 52, ſo qo Leag.;+, 
and 4 Leag. 72 being added together , make the 
Departure required to be 44 Leag.;2Z, and the 


Ditt, Latitude required to be 49 Leag. 72. 
Of the ſecond T able of Rhombs. 


This Table by the Courſe aud buth Latitudes 
finds the Dift. of Longitude. 

The firſt Column on each Page contains the 
Degrees and Minutes of Latitude, the other Co- 
lumns ſhew the Longitudes by which the Rhomb 
paſſes, diſtinguiſhed by, (frſt) (ſecond) (third) 
(fourth) (6fth) (ſixth) and (ſeventh) Rhomb or 
Points of the Compaſs. 

Example. A Ship Sails S SW from the Lat: 
42 deg.20 min 10 the Lat. 45 deg, 50 mn. to hnd 
the ditterence of Longitude the Ship has made. 

Againſt the Lat. 42 dep. 20 min. and under the 
ſecond Rhomb you will find the Longitude to be 
19 dep. 13 min. and againſt the Lat, 45 deg 50 
min. and under the ſecond Rh-mb you will find 
21 der. 2.4 min. then from 21 deg. 24 ms. ſub- 
ſtrat 19 dep. 13 min. the Remainder 2 deg. Il 
m2, is the diff-rence of Longitude required. 
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This Table ſhews the Suns declination every diy S L— 
of the year , for ſeveral years to come. | 

Example 1. To find the Suns Dcclination 
Angaſt the 1 5th 1 6 7 7. 

Turn over the Table, till you find the year 1677, 
which you will find it to be the firſt after Leap. 
year , then againſt the fitreemth day under the 
Menth of Azguſt, you will find the Suns Dec'j. 
nation td be 1 o deg. 3 5 mz North. 

Example 2, To find the Suns Declination , 
7annary 26 1687. 

You will find the year 1687, to be third after 
Leap-year, and againſt the 26 day and under 


Zanyary, you will find the Suns declination to be 
. 1 5 dep. 49 min. South. 


Of the T able of the Suns Declination. 
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The uſe of the T ables , of the San and Stars 
Right Aſcenſion, u ſhoxn in pag. 32. 
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The Amplitude is the diſtance of riſing or 


ſettivg of the Sun or Stars from the true Eaſt 


or 
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or Weſt Points upon the- Horizon. 
As in the Table, in the Laitude of 50 4ez- 
(FRLS 
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+ A Table of Amplitudes for theſe Degrees of 
Laiitudes. 
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clmation had 
been 15 aep. 
South,then they 
would have ri- 
ſen 31 depg.n0 
min, to the 
Southward of 
the Eaſt, and 
ſet 31 dep. 10 
Min. to the 
Southward of 
the Welt. 
Look for 
your Latitude 
in the head of 
the Table, and 
the Declination 
in the firſt Co- 
[umn on the left 
hand , ard in 
the common 
Angle of meer- 
Ing you will 
hnd the Ampli- 
tude delired. 
In the Latt- 
tude of 30 dep. 
the Suns Declie 


nation being 7 deg. oC x44, Nori!!, I demand 


the Amplitude. 


Anſwer. I he Amplitnde 's YL arp. 6 min, from 


the 


the Eaſt Northward , at Sun-rifing , or from the 


clination had been 7 deg. oc min. Souh in Lati. 
tude, 30 deg. as abovelaid , then the Amplitude 
would have been $8 dep. 6 min. from the Eaſt 
Southward at Sun-riling , and 8 dep. 6 min. from 
the Weſt Southward at Sun-fcrting; tor: if the 
Declination be North , the true Amplitude will 
always be to the Northwards of the Eaſt or 
Weſt : But if the Deciination be South , the 
true Amplitude will always be to the Southwards 
of the Eaſt or Weſt, 


If you have any odd mz. of Declination , you 
muſt take the proportional part. 


In the Latitude of 4z deg. 30 mn, the Suns 


Declination being 12 deg. 15 mn. 1 demand the 
Amplitude. 


Anſwer , The Amplitude is 16 deg. 43 min. 
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ADVERTISEMENT. 


TN Marſh-Yard, & little below the Hermitage- 

Stairs i» Wappin, are taughs theſe Mat'e- 
matical Scrences, viz, Arithmetick, Geometry , 
Algebra , Trigonemetry, Navigation, Gunnery, 
Aſtronomy , Surveying , Gauging, Dialling, the 
Tſe of the Globes, and other Mathematical Inſtru- 
ments, Projettion of the Sphere, and cther parts of 


the Mathcmaticks, 
By John Colſon, 
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Weſt Northward at Sun-fetting : But if the De. + 
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J- 6 B85 bh pos ole os os 
To know the Hour and Minute of the 


1 Sun-riſing and ſetting at any time of 
the Year , in any place of the habita- 
ble World. 


By HENRY PHILIPS. 


He time of the Sun-riling and Setting is ex- 
atly ſet down in the fiith Column ot the 
k [ Sea mans Kalender, for every day of the 
| Year for the Latitnde of Longon; fo that 
| by knowing the Day of the Month, you may 
. know the time of Suneriling and Setting withour 
farther trouble. Now if you double the time of 
Sun-riling,you may know the length of the Night ; 
Likewiſe double the time of the Sun-ſerting , and 
it ſhews the length of the Day. This is ſo plain, 
that it needs no Example. | 
But becauſe the Sun-rifting aud Setting doth 
differ in every Latitude ; 1hercfore for the uſe 
of Sea-men I have ſet down this Table , by the 
which knowing the Place of the Svn , and the La- 
titude of the Place you are in, you may know the 
time of Sun-riling and Setting in any place ot the 
habitable World. 


Becauſe the Day of the Mortth is more readi'y 
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A Table of the ſuns r1ifing and 
places 10 the Latitude of 50 
The Latitude or Height - fthe P..le, 
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| | 
known to ſome, than the Sine which the Sun is in . 
Therefore | have on the ſides of the Table, fx oC 
down the Days of the Months, the uſe whereof is f 
the ſame with the other. - For it you find the Day 
of the Month on the Table, and the Latitude yon 
are in at the head of the Table,in the ſquare meet. 
ing of theſe two , you ſhall find the Suns-riſing or 
Setting, as before. | 
For Example. 
The 21 of Faxuary in the Latit. of 40 dep, the 
Sun ſets at 5 þ. o ms. the difference of time is 6. m. 
and che difference of the Days are 6, that is 1 mz, 
for every Day. So that if you would know the | 
time of Sun-ſet on the 2.4 Day, it will be 5 h. ; n, 
Apain, if you would know the time of Sun-ſet 
"Mi on the 24 of ar. in the Latitude of 42 deg. Here | 
i 1s neither the Day of the Month, nor the Latitude | 
to be found exaQtly ; But you find that the 21 of 
 7an. in the Latitude of 4o the Sun ſets at 5 h. ow. 
And the 27 of az in the Latitude of 44, the Sun 
ſets at 4 h. 58 m. Now becauſe the Latitude of 4: 
is the middle between 40 and 44, and likewiſe the | 
24 Day,the middft between the 21 and 27 Dayes; | 
Take the middle time between the two times ſet | 
down in the Table, which is 9,h. 59 mv. which is 


| 
the time of Sun-ſet on that Day, in the Latitude p 
delired. 
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Mathematical and Sea-Books Printed for 
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_  SSHEBEGBEHDAN 


PPS RLLELRE 


and ſold by William Fiſher , Bookſeller , 
at the ancient Shop by the Poſtern on 
Tower-Hill; azd Eliz. Hurlock, af 
the Role, at the Weſl-end of $t, Paul's 
Church , v1z. 


F olso. 
He Mariners Magazine ; contatoing the Art 
of Navigation, Surveying, Gauging, Gun- 
nery , Aſtronomy , Dyallin2, Fortihcation ; By 
Capt. Sam. Sturme). 
Gellzbranas Trigeonometria Britannica. 
The Coaſting Pilot ; with new Sand draughts ; 
by 7. Sellers, Folso. 


Ouarto. 

The Mariners new Kalender z by Nathaniel 
Colſon. 

The Sea-mans Kalender , by Henry Philips.* ' 

The Sea-mans Pratice; by Richard Norwood, 

Nerwood's DoArine of Triangles with Loga- 
rihms, exaftly correted , and much enlarged by 
the Author, 
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Praftical Navigation, being an IntroduQian , 
the whole Art; the third edition Caretu.y Co. 
refted ; by 7. Sellers. 

The Sea-mans Dictionary, or the Expofition 
and Demonſtration of all the Parts and hings 
belonging to to a hip ; by Sir Hen y M.nwaring. 

The Sea-mans Glaſs, thewing the vie ot the 
Plain Scale in Navigation , Aſtronomy , ang 
Dy alling. 

The Sex-mans Companion, teaching Arithme. 
tick , Geometry, Trizonometry, Navigation , 
and Aſtronomy ; by Jatthew Norwood. 

"The Compleat Cannonecr , ſhewing the Prin- 
ciples and Grounds of th? Art of Gunnery , a 
alſo ſeyeral F;re- works for Sea and Land. 

The Safeguard of Sailers,and Pilots Sea Mirror, 
deſcribing the Sea-Coaſts of England, Scotland, 
Feland, Holland, Denmark, Neyway, accor- 
ding' to the neweſt Waggoner, with new Sea- 
Charts ; a Book uery uſetyl. 

& The Compleat Modeliſt , ſhewing hows to raiſe 
the Model of any Ship or Veſſel ether in Pco- 
rtion or out of Proportion, and to find the 
length and bigneſs of every Rope in all Veſlcls ex- 
aRtly, wi.h the weight of their Anchor: and Ca- 


bles. Alſo the Boar-{wains Art, by H. Bond. 


The Compleat Ship-wright , teaching the Pro- 
portions uſcd by experienc'd Ship- wrights , accor- 
ding to their cuſtom of building ; with the draw- 
ing of a draught, the making and marking of a 
bend of Moulds , both by Arithmetick and Geo- 


metry ; by Ea. Buſel. ] he 


——_ —_— - - Me ome > —— — — — "omni 


— 


The Geometrical Sea-man, ſhewin®'the three 


kinds of Sayling by the true Sea-Chart , Merra- 


$ors-Charrt , arid by a great Circle , with two [[A» 
verſe Tables added ; by H. Phileps. 
Ott avo. 

An Epitome of Navigation, containing the 
Doctrine of Piain and Spherical Triangles, and 
theik Uſe and Application in Plain ; Afercator's , 
and great Circle Sayling , and alſo in Aſtronomy , 
and Geography, with exa& Tables ot Logarihms, 
Sines , and Tanrgents, by H. Gei#brand. 

The Mariners Compaſs reQtified , A Book fur- 
niſhed with Tables of hours and Azimuth , uſeful 
in Navigation ; Calculated from © deg. to 60 dep, 
of Latitude : with the uſe of all Inſtruments 1n 
Navigation : By Anir. Wakely. 

Mathematical Manual , by A. Phillips, of 
Navigation, Gunnery , Dyalling, Surveying , 
Gauging ; with a Table of Logarichms , to 
I 0000. 

T welves. 

An Inſtitution Marhcmarical , with exa&t Tac 
dles of Naiural and Artificial Sines . Tapgents, 
Secants, and Logarithms , by Jobn Next ns. 

There are alſo fold all other fo:ts oi Mathema- 
tical and Sea-Books in Englith , or Books of any 
other Subjet , as Divinity , Hiſtory, Poetry, 
Ec. Wagoners and dex Charts, tor all Parts of 
the World, all forts ot Paper and Paper- Books , 
at the cheap<lt rate ; ally Bibles or ary other 
Books Bound and Cliſp'd , and the beſt writing 
ink, Pens, Wax, Wafers. Pencils, cc. 
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ADVERTISEMENT. 


Ix Hereas there hath been an Aſperfion or Scandy] 
W.: upon the Logarithm Sines and Tangents, whick 
are in Mr, Norwood's Epitome of Navigation. TheÞ are 
to giverotice , that they have lately becn Examined and 
Corre&ed by me Henry Bond Senjjor , who formerly cauſed + 


Mr. 'George Hurlock deceaſed , ro Print them to Mr. Ngj- 
K 2wood's Epitome of Navigation. Mr. Edmund Gunter , 


Profefſor of Aſtronomy at Greſhaw- College , Londoy, ficlt 
calculated the ſame Tables of Logarithm Sines and Tan- 
gents ro eight Places , (and no man fince in England hath 
calculared any .of one Degree into Sixty parts) and he cau. 
Cd them to be Printed in 1620. without Arithmetical 
Complements or rather Refiduwms, which are needleſs. 
Theſe Tables of Sines are but to Six Places , which are 


_fafficient for any uſe ro one Minute. 


I have added a Table of Meridional Parts to every Ten 
Minutes for Mercatr's-failing, and a Traverſe Table to c- 
yery Quarter point of the Compaſs, By the Table of Me. 
ridional parts to Ten Minutes, the Mzridjonal parts to 
eyery Single Minnte may eafily be found 

This Book bath ſold ſeveral Imprefſiong , and was ever 
well eſteemed of by Ingenious Perſons, not only for the 
ſake of the Authcr Mr. Richard Norwood , but alſo for 
Its own worth; it being generally uſeful. You have it 
now , if not without fault, yet without any great Errors; 
and with as few faults as can be expe&ed in a Work of this 
nature, Make uſe of it, and as you find it, ſo judge. 
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